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PREFACE

This volume of the annual hydrologic data report of Pennsylvania is one of a series of annual reports that docume
hydrologic data gathered from the U.S. Geological Survey's surface- and ground-water data-collection networks in
each State, Puerto Rico, and the Trust Territories. These records of streamflow, ground-water levels, and quality
water provide the hydrologic information needed by State, local, and Federal agencies, and the private sector for
developing and managing our Nation's land and water resources. Hydrologic data for Pennsylvania are contained
volumes.

Volume 1. Delaware River Basin
Volume 2. Susquehanna and Potomac River Basins
Volume 3. Ohio and St. Lawrence River Basins

Volume 3 was prepared in cooperation with the Commonwealth of Pennsylvania and other agencies under the gene
supervision of William H. Werkheiser, District Chief, Pennsylvania District; Robert A. Hainly, Assistant District
Chief for Hydrologic Surveillance and Data Management; Raymond W. Siwicki, Chief of the Hydrologic
Surveillance Program, Pittsburgh, and Steven McAuley, Chief, Pittsburgh Project Office. It is the product of a tear
effort by dedicated personnel of the U.S. Geological Survey who collected, compiled, analyzed, verified, and
organized the data, and who typed, edited, and assembled the report. In addition to the author, who had primary
responsibility for assuring that the information contained herein is accurate, complete, and adheres to Geological
Survey policy and established guidelines, the following individuals contributed significantly to the collection,
processing, and tabulation of the data:

T. Buckwalter J. Irvin M. Schuster
M. Clark M. JaniszewskKi G. Wehner
E. Eismont T. Noonan D. Williams

L. Fekula W. Schachner
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SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED IN THIS VOLUME

[Letters after station name designate type of data: (d) discharge, (c) chemical, (b) biological, (t) water temmrspefi¢sconductance, (s)
sediment, (e) elevation, gage heights, or contents.]
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The following continuous-record surface-water discharge stations (listed by downstream order) have been discontinued. Daily streamflogreecords w
collected and published for the period of record shown for each station. Discontinued stations with less than 3 yearsaveraeotizeen included. Infor-
mation regarding these stations may be obtained from the District Office at the address given on the back of the titiespagerof t

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS

. Drainage Period of
. Station
Station name area record
number 2
(mi®) (water years)

OHIO AND ST. LAWRENCE RIVER BASINS

Newell Creek near Port Allegany 03008000 7.79 1965-78
Potato Creek at Smethport 03009680 160 1974-95
Allegheny River at Larabee 03010000 530 1920-21
1925-39
Kinzua Creek at Dewdrop 03012000 171 1909-16
Allegheny River at Kinzua Dam 03012550 2,180 1935-91
Jackson Run near North Warren 03015280 12.8 1962-78
Allegheny River at Warren 03015310 3,131 1988-94
Tionesta Creek at Sheffield 03016500 128 1941-46
South Branch Tionesta Creek at Barnes 03017000 85.3 1941-46
Tionesta Creek at Lynch 03017500 233 1939-79
Tionesta Creek at Mayburg 03018000 307 1941-46
Tionesta Creek at Butler Bridge (near Nebraska) 03018500 420 1919-23
Tionesta Creek at Nebraska 03019000 469 1909-11
1923-40
Tionesta Creek at Tionesta Dam 03020000 479 1940-91
Oil Creek near Rouseville 03021000 315 1909-32
West Branch French Creek near Lowville 03021410 52.3 1975-93
French Creek at Carters Corners 03021500 208 1910-71
French Creek near Union City 03021520 221 1972-91
Little Conneauttee Creek near McKean 03021700 3.60 1960-78
French Creek at Venango 03022000 597 1938-46
French Creek at Saegerstown 03022500 629 1921-39
Woodcock Creek at Blooming Valley 03022540 311 1974-95
Woodcock Creek at Woodcock Creek Dam 03022554 45.6 1974-91
Cussewago Creek near Meadville 03023000 90.2 1910-38
French Creek at Carlton 03023500 998 1908-25
Sugar Creek at Wyattville 03024500 153 1910-16
Sugar Creek at Sugarcreek 03025000 166 1932-79
Patchel Run near Franklin 03025200 5.69 1967-78
E. Branch Clarion River at E. Branch Clarion River Dam 03027500 73.2 1948-91
Clarion River at Johnsonburg 03028500 204 1945-95



DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS (Continued)

Station name

Clarion River at Ridgway

Toms Run at Cooksburg

Clarion River near Clarion

Clarion River at Callensburg

Clarion River at St. Petersburg

Big Run near Sprankle Mills

Allegheny River near Rimer

Stump Creek at Cramer

Mahoning Creek at Dayton

Mahoning Creek at Mahoning Creek Dam
Crooked Creek at Creekside

South Branch Plum Creek at Five Points
South Branch Plum Creek at Willet
Crooked Creek at Crooked Creek Dam
Clear Run near Buckstown

Stony Creek at Hollsopple

North Fork Bens Creek at North Fork Reservoir
Little Conemaugh River at East Conemaugh
Little Yellow Creek near Strongstown
Yellow Creek near Penn Run

Blacklick Creek at Blacklick

Conemaugh River at Tunnelton
Loyalhanna Creek at New Alexandria
Loyalhanna Creek at Loyalhanna Dam
Kiskiminetas River at Avonmore

Deer Creek near Dorseyville
Monongahela River at Point Marion
Stony Fork Tributary near Gibbon Glade
Stony Fork near Elliottsville
Monongahela River at Greensboro
Georges Creek at Smithfield

Tenmile Creek near Clarksville

South Fork Tenmile Creek at Jefferson

Dunlap Creek at Allison

Station
number
03029000
03029400
03030000
03030852*
03031000
03031950
03033000
03033500
03035000
03036000
03037000
03037350
03037500
03039000
03039200
03039500
03039925
03041000
03042200
03042250
03043000
03044000
03045500
03047000
03047500
03049646
03063000
03070420
03070455
03072500
03072590
03072840
03073000
03074000

Drainage
area
(mi?)

303
12.6
930
1,163
1,246
7.38
8,389
22.1
321
344
67.6
33.3
30.0
278
3.68
244
3.45
183
7.36
50.4
390
1,358
265
292
1,723
27.0
2,720
0.93
7.44
84,367
16.3
133
180
33.1

Period of
record

(water years)

1940-53

1959-78
1919-23
1979-85
1941-53,1973-75
1963-81
1938-45
1942-46
1920-40
1938-91
1942-46
1996-98
1941-46
1909-91
1964-78
1937-40
1985,1988-98

1939-95

1960-78,1986-88

1963-67

1908-51

1939-91
1919-23,1925-40
1939-91
1908-37
1996-98
1936-55
1977-94

1977-85

1938-95

1963-78
1968-79
1931-95

1942-51
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS (Continued)

. Drainage Period of
Station name Station area record
number (mi?) (water years)

Lick Run at Hopwood 03074300 3.80 1966-78
Youghiogheny River at Youghiogheny River Dam 03077500 436 1939-91
Big Piney Run near Salisbury 03078500 245 1932-70
Youghiogheny River at Ohiopyle 03081500 1,062 1927-50
Poplar Run near Normalville 03082200 9.27 1961-78
Green Lick Run at Green Lick Reservoir 03083000 3.07 1941-79
Abers Creek near Murrysville 03084000 4.39 1949-93
Turtle Creek at Trafford 03084500 55.9 1920-52
Chartiers Creek at Crafton 03085500 270 1971-75
Big Sewickley Creek near Ambridge 03086100 15.6 1967-78
Shenango River near Turnersville 03100000 152 1912-22
Sugar Run at Pymatuning Dam 03101000 9.34 1934-55
Shenango River near Jamestown 03102000 181 1919-34
Pymatuning Creek near Orangeville 03103000 169 1914-23,1925-63
Shenango River at Sharpsville 03103500 584 1938-91
Shenango River at Sharon 03104000 608 1910-38
Shenango River at New Castle 03104500 792 1910-11,1912-34
Cool Spring Creek near Jackson Center 03104580 13.0 1961-68
Harthegig Run near Greenfield 03104760 2.26 1968-81
Neshannock Creek at Eastbrook 03105000 228 1918-23
Wolf Creek near Slippery Rock 03106140 86.6 1976-82
Ohio River at Montgomery Island Dam 03108500 P22,960 1941-51
Brush Run near Buffalo 03111150 10.3 1960-78,1982-85
Enlow Fork near West Finley 03111585 38.1 1979-85
Raccoon Creek near West Springfield 04213040 2.53 1969-95

* Currently operated as a partial-record station.
aFormerly published as 4,407.
b About.
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The following continuous-record water-quality stations (listed by downstream order) have been discontinued. Daily recootisotesteand pub-
lished for the period shown for each constituent. Discontinued stations with less than 3 years of record, or stations with data collection llgshalvamda
been included. If a station had one constituent with 3 or more years of record, all constituents having daily values will be listed for that stéitss ocfdlae
length of record. Information regarding these stations may be obtained from the District Office at the address given af the hidekpage of this report.

The following are used to identify the record type: SC (specific conductance); pH; Temp (water temperature); Sed (sedintexitocoand dis-

charge).

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS

_ Station Drainage Type Period of
Station name number area of record
(mid) Record (water years)
OHIO AND ST. LAWRENCE RIVER BASINS
Brokenstraw Creek at Youngsville 03015500 321 Sed 1968-70
Oil Creek at Rouseville 03020500 300 Sed 1970-73
Clarion River at Cooksburg 03029500 807 Sed 1971-73
Redbank Creek at St. Charles 03032500 528 Sed 1968-70,1976-79
Beaver Run near Troutville 03033222 221 Sed 1979-81
East Branch Mahoning Creek near Big Run 03033225 29.6 Sed 1979-81
Stonycreek River at Ferndale 03040000 451 Sed 1977-79
Temp 1978-79,1997-98
SC,pH 1997-98
Loyalhanna Creek at Kingston 03045000 172 Sed 1970-77
Allegheny River at New Kensington 03049625 11,500 SC 1975-81
Temp 1975-81,1997-98
Sed 1977-79
Stony Fork Tributary near Gibbon Glade 03070420 093 Sed,Temp,SC,pH 1977-88
Stony Fork near Elliotsville 03070455 744 Sed,Temp,SC,pH 1977-85
Whiteley Creek near Kirby 03072670 595 Sed 1979-82
Castle Run at Clarksville 03073030 621 Sed 1979-81
Champion Run at Melcroft 03082120 13.8 Sed 1985-87
Poplar Run near Normalville 03082190 883 Sed,Temp,SC,pH 1986-89
Indian Creek at White Bridge 03082237 91.2 Temp,SC,pH 1985-87
Monongahela River at Braddock 03085000 7,337 Temp 1973-79,1997-98
SC 1973-75
Sed 1973-79
Enlow Fork near West Finley 03111585 38.1 Sed 1979-85
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Pennsylvania District Office:
U.S. Geological Survey

Water Resources Division
Yellow Breeches Office Center
215 Limekiln Road

New Cumberland, PA 17070
(717) 730-6900

(717) 730-6997

Williamsport Project Office:
U.S. Geological Survey
Water Resources Division
439 Hepburn Street
Williamsport, PA 17701
(570) 323-7127
FAX (570) 323-2137

Pittsburgh Project Office:
U.S. Geological Survey
Water Resources Division

1000 Church Hill Road
Pittsburgh, PA 15205
(412) 490-3800
FAX (412) 490-3828

Malvern Project Office:

U.S. Geological Survey
Water Resources Division
Great Valley Corporate Center
111 Great Valley Parkway
Malvern, PA 19355
(610) 647-9008
FAX (610) 647-4594

Visit us on the World Wide Web at http://pa.water.usgs.gov/
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INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with State, municipal, and Federal agensieslacgeatount of
data pertaining to the water resources of Pennsylvania each water year. These data, accumulated during many water years, constitute a \esedbte data b
developing an improved understanding of the water resources of the State. To make these data readily available taitiesesitside the Geological
Survey, these data are published annually in this report series entitled "Water Resources Data - Pennsylvania, Volui&$ Mdyare 1 contains data
for the Delaware River Basin; Volume 2, the Susquehanna and Potomac River Basins; and Volume 3, the Ohio and St. LawBarstesRiver

This report, Volume 3, contains: (1) discharge records for 58 continuous-record streamflow-gaging stations, 5 partiati@mwrdrat 12 special
study and miscellaneous streamflow sites; (2) elevation and contents records for 11 lakes and reservoirs; (3) wateomisaiiy Yestreamflow gaging
station and 8 ungaged streamsites; and (4) water-level records for 15 ground-water network observation wells and. Axdeititetal eollected at
various sites not involved in the systematic data-collection program may also be presented.

Publications similar to this report are published annually by the Geological Survey for all States. For the purposengf ttrebévpfficial reports
have an identification number consisting of the two-letter State abbreviation, the last two digits of the water yearphmdetmeimber. For example, this
volume is identified as "U.S. Geological Survey Water-Data Report PA-00-3." These water-data reports, beginning withwtiterl@¥dr, are for sale as
paper copy or microfiche by the National Technical Information Service, U.S. Department of Commerce, Springfield, VA 22161.

The annual series of Water Data Reports for Pennsylvania began with the 1961 water-year report and contained only datquaiiieg of
surface water. With the 1964 water year, a companion report (part 2) was introduced that contained only data relatingattya®eginning with the
1975 water year the report was changed to three volumes (by river basin), with each volume containing data on quantities of surface water, rf@dity of su
and ground water, and ground-water levels.

Prior to the introduction of this series and for several years concurrent with it, water-resources data for PennsylvamiishveddrpU.S. Geological
Survey Water-Supply Papers. Data on stream discharge and stage, and on lake or reservoir contents and stage, througaéEeptenegenblished
annually under the title "Surface-Water Supply of the United States," which was released in numbered parts as determiatdraynagie basins. For
the 1961-70 water years, these data were published in two 5-year reports. Data prior to 1961 are included in two repitatiori@béRecords of
Surface Waters of the United States through 1950," and "Compilation of Records of Surface Waters of the United States, October 1950 to September 19¢
Data for Pennsylvania are published in Parts 1, 3, and 4. Data on chemical quality, temperature, and suspended sealih®dit 7@ Water years were
published annually under the title "Quality of Surface Waters of the United States,” and ground-water levels for the 1@3%&drsvarere published
annually under the title "Ground-Water Levels in the United States." The above mentioned Water-Supply Papers may ban¢bedilitades of the
principal cities of the United States and may be purchased from the U.S. Geological Survey, Information Services, Box 28286 (D&0225.

Information for ordering specific reports may be obtained from the Pennsylvania District Office at the address on thiebtit& page or by
phoning the Scientific and Technical Products Section at (717) 730-6940. Information on the availability of unpublishetbtistacal analyses may be
obtained from the District Information Specialist by telephone at (717) 730-6916 or by FAX at (717) 730-6997.

COOPERATION

The U.S. Geological Survey (USGS) and organizations of the Commonwealth of Pennsylvania have had cooperative agreersgatsrfatitie
collection of surface-water records during the periods 1919-21 and 1931 to date, water-quality records from 1944 tordaieq]-avatey records from
1925 to date. Organizations that supplied data are acknowledged in station manuscripts. Organizations that assisted in collecting datatfthrihighep
cooperative agreements with the USGS are listed below.

The Commonwealth of Pennsylvania, Department of Environmental Protection, James M. Seif, Secretary, through the following:
Office of Water Management, Lawrence C. Tropea, Jr., Deputy Secretary;
Bureau of Water Supply Management, Frederick Marrocco, Acting Director;
Bureau of Watershed Conservation, Stuart I. Gansell, Director.

Allegheny County Airport Authority, Richard C. Belotti, Director of Planning.
Harmony Water Authority, David Szakelyhidi, Chairman.

New York State Department of Environmental Conservation, John P. Cahill, Commissioner.

Federal Energy Regulatory Commission Licensee:
Reliant Energy.

COOPERATION --Continued

The following Federal agency assisted in the data-collection program by providing funds or services: Corps of Enginseny, Bifsburgh
District.

The following organizations aided in collecting records: Allegheny Power Service Corp.; Latrobe Municipal Authority; andERelzn
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SUMMARY OF HYDROLOGIC CONDITIONS

Surface Water

Streamflows in the Upper Ohio and St. Lawrence River Basins during water year 2000 were slightly below normal. The aoredkimeasflow
was 71 percent of the median of the 1961-90 annual mean streamflow at the Ohio River index gaging station,
Oil Creek at Rouseville, Pa. (station 03020500).

The monthly mean streamflow (fig. 1) was normal for the months of November, January, February, April through July and Segitmbermal
for the months of October, December, and March, and above normal for the month of August. For the purposes of this a@isabssiemormal
streamflow is flow greater than the long-term 75 percent flow, and below normal streamflow is flow less than the longesrem®fopy.

The severe drought that covered the state in the Summer of 1999 continued into the Fall of 1999. Subsequent precipitation in the form of rain and sn
during the winter period began to relieve the drought conditions. This is shown by the recovery of streamflow to noraiathiev@lso River Basin
index station during the winter and spring seasons and continuing through early Summer of 2000. Midway through the snoohef,expess
precipitation occurred, thus further contributing to the replenishment of the water table and also resulting in streamflow averages abovetim@muaitio
of August.

A comparison of the monthly and yearly mean streamflow during the 2000 water year with that of the 1961-90 referenceQié@ddhrat
Rouseville, Pa., is shown in figure 1.
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Figure 1.--Comparison of monthly and annual mean streamflow during water year 2000 with the medians of monthly and arstigzmikeamn for the
period 1961 through 1990.
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SUMMARY OF HYDROLOGIC CONDITIONS

Ground Water

During the 2000 water year, ground-water levels reached annual highs in most observation wells during the late winteGoospdngater levels
in many observation wells during the 2000 water year reached annual lows during the fall of 1999 with a few wells reaehlogisimthe late summer
of 2000.

Water levels during the 2000 water year for 15 network wells were averaged by season and compared to the long-ternfovaterdesdasons
(fig. 2). Long-term water levels were calculated from records ranging from 18 to 63 years in length.

In the fall of 1999, seasonal water levels were much-below normal in five wells, below normal in three wells, and normaelts figig. 2). The
wells with much-below-normal status and below-normal status were the result of lower than normal precipitation during thansUfalineDuring the
winter and spring, the low water levels characteristic of the fall generally began to recover. In the spring, water éenelstwieelow normal in no wells,
below normal in three wells, normal in five wells, above normal in four wells, and much-above normal in three wells. During the summer, waterdevels wer
much-below normal in one well, below normal in two wells, normal in five wells, above normal in three wells, and much-abavie tiaee wells.

On September 25, 1998, the ground-water level in the Mercer County observation well rose approximately three feet. Ttiescabmgobrise in
water level was the Pymatuning earthquake (magnitude 5.2) of this day with the epicenter to the northeast on the MexfrdrCoGray boundary.
During water years 1999 and 2000, the water level in the Mercer County observation well (MR-1364) remained about ofeet@bwes the long-term
monthly mean water level. The summary statistics for the water-level data for
MR-1364 for all of the four seasons of water years 1999 and 2000 were “Much Above Normal”. For more information aboat-thigelése and the
hydrologic effects of the Pymatuning earthquake see the following two internet addresses:

1) http://wwwpah?2o.er.usgs.gov/quake.html, 2) http://www.dcnr.state.pa.us/topogeo/hazards/pymatuning.htmi/ .
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PENNSYLVANIA GROUND-WATER LEVELS
A MUCH ABOVE NORMAL--Water level is higher than the 10th percentile for this season for all years of record.
A ABOVE NORMAL--Water level is between the 10th and 25th percentile for this season for all years of record.
® NORMAL--Water level is between the 25th and 75th percentile for this season for all years of record.
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Insufficient water-level data to calculate statistics.

Figure 2.--Relation between 2000 seasonal mean ground-water levels and long-term mean ground-wEgeakomds percentile values were determined

by ranking the average monthly water levels for each month in the season from highest to lowest for all years of record and averaging the ranksdor the thr
months. A water level that is higher than the seasonal 10th percentile value would be expected to occur only once irparied-y€anversely, a water

level that is lower than the seasonal 90th percentile value also would be expected to occur only once during a ten-ylear period.
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SPECIAL NETWORKS AND PROGRAMS

TheHydrologic Bench-Mark Network is a network of 50 sites in small drainage basins throughout the country whose purpose is to provide consistent
data on hydrology, including water quality, and related factors in representative undeveloped watersheds nationwide, and to provide anafyts®siog a ¢
basis to compare and contrast conditions observed in basins more obviously affected by human activities. There arémthst@iivoor St. Lawrence
River Basins in Pennsylvania participating in this program.

TheNational Stream-Quality Accounting Network (NASQAN) monitors the water quality of large rivers within four of the Nation's largest river
basins--the Mississippi, Columbia, Colorado, and Rio Grande. The network consists of 39 stations. Samples are coBetfietntithequency that the
flux of a wide range of constituents can be estimated. The objective of NASQAN is to characterize the water qualitpafahessd by measuring
concentration and mass transport of a wide range of dissolved and suspended constituents, including nutrients, ma@veonsndissdiment-bound
heavy metals, common pesticides, and inorganic and organic forms of carbon. This information will be used (1) to désegitertheérends and
changes in concentration and transport of these constituents; (2) to test findings of the National Water-Quality Assegsmme(RYQA); (3) to
characterize processes unique to large-river systems such as storage and re-mobilization of sediments and associates; @mitd#)itanefine existing
estimates of off-continent transport of water, sediment, and chemicals for assessing human effects on the world's oceans and for deternciygtesgibbal
carbon, nutrients, and other chemicals. There are no stations in the Delaware River Basin in Pennsylvania currentiygiarticipgrogram.

TheNational Atmospheric Deposition Program/National Trends Network(NADP/NTN) provides continuous measurement and assessment of the
chemical climate of precipitation throughout the United States. As the lead federal agency, the USGS works togethet @dthrgesizations to
accomplish the following objectives; (1) Provide a long-term, spatial and temporal record of atmospheric deposition genmeeatedviork of 191
precipitation chemistry monitoring sites. (2) Provide the mechanism to evaluate the effectiveness of the significantine8QGg&onissions that began in
1995 as implementation of the Clean Air Act Amendments (CAAA) occurred, and (3) Provide the scientific basis and natidoatide evachanism for
implementation of the Phase || CAAA emission reductions fos &@ NQ, scheduled to begin in year 2000.

Data from the network, as well as information about individual sites, are available through the World Wide Web at
[http://nadp.nrel.colostate.edu/NADP]

TheNational Water-Quality Assessmen{NAWQA) Program of the U.S. Geological Survey is a long-term program with goals to describe the status
and trends of water-quality conditions for a large, representative part of the Nation's ground- and surface-water resadecas;ipiproved
understanding of the primary natural and human factors affecting these observed conditions and trends; and provide ih&ireogijpamts development
and evaluation of management, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 53 study units (major watersheds and aquifer systems) that represent afweideén@mngental
settings nationwide and that account for a large percentage of the Nation's water use. A wide array of chemical coitistitusrgasured in ground
water, surface water, streambed sediments, and fish tissues. The coordinated application of comparative hydrologi& widdieznage of spatial and
temporal scales will provide information for decision making by water-resources managers and a foundation for aggregatiparsuehof findings to
address water-quality issues of regional and national interest.

Communication and coordination between USGS personnel and other local, State, and federal interests are critical cotiygoNAWADR
Program. Each study unit has a local liaison committee consisting of representatives from key federal, State, and tesalveagiagencies, Indian
nations, and universities in the study unit. Liaison committees typically meet semiannually to discuss their informatioronigedsg plans and
progress, desired information products, and opportunities to collaborate efforts among the agencies. Additional inforoiatierNsAWQA Program is
available through the world wide web at
[http://water.usgs.gov/nawga/nawga_home.html ]

EXPLANATION OF THE RECORDS

The surface-water and ground-water records in this report are for the 2000 water year that began October 1, 1999, anerebee8G000. A
calendar of the water year is provided on the inside of the front cover. The records contain streamflow data, stage aatbcfonties and reservoirs,
water-quality data for streamflow stations, and ground-water-level data. The location of these stations and wells aréghesithiroughout the report.
The following sections of the introductory text are presented to provide users with a more detailed explanation of how these hydrologic datanhidishe
report were collected, analyzed, computed, and arranged for presentation.
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Station Identification Numbers

Each data station in this report, whether a streamsite or a well, is assigned a unique identification number. This nigqubén ithahit applies
specifically to a given station and to no other. The number usually is assigned when a station is first establisheairsedifisr ibiat station indefinitely.
The systems used by the U.S. Geological Survey to assign identification numbers for surface-water stations and for graveticsitesteliffer, but both
are based on geographic location. Tevinstream ordérsystem is used for regular surface-water stations andattiteide-longitudé system is used for
wells and, in Pennsylvania, for some miscellaneous surface-water sites where only random water-quality samples or dischengentsesre made.

Downstream-Order System

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in a downstream direction along the main streaonsAll stati
on a tributary entering upstream from a main-stream station are listed before that station. A station on a tributary bettveete two main-stream
stations is listed between them. A similar order is followed in listing stations on first rank, second rank, and othetritautiesies. The rank of any
tributary on which a station is situated with respect to the stream to which it is immediately tributary is indicated daytian inca list of stations in the
front of the report. Each indention represents one rank. This downstream-order system of indention shows which stations are on tributariey between a
stations and the rank of the tributary on which each station is situated.

The station-identification number is assigned in downstream order. In assigning station numbers, no distinction is magetigtiareeord stations
and continuous-record stations; therefore, the station number for a partial-record station indicates downstream-ordergpistitioaide up of both types
of stations. Gaps are left in the series of numbers to allow for new stations that may be established; hence, the mohtensecative. A station
number can be from 8 to 15 digits in length and normally appears to the left of the station name. For example, an 8edifyit austdtion such as
03020500includes a 2-digit part numbed3* plus a 6-digit downstream-order numb820500" The part number designates major river basins; for
example, part03' is the Ohio and St. Lawrence River Basins.

Latitude-Longitude System

The identification numbers for wells and miscellaneous surface-water sites are assigned based on the grid system of llaigitdel@n The system
provides the geographic location of the well or miscellaneous site and a unique number for each site. The number &digjits dftie first six digits
denote the degrees, minutes, and seconds of latitude, the next seven digits denote the degrees, minutes, and secalelsoélltrglast two digits
(assigned sequentially) identify the wells or other sites within a 1-second grid (fig. 4).
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40°42'15" Coordinates for miscellaneous site C
(404214078193701)
14" &
A
S
o poitom B
40°42'13 ® Coordinates for well A
Coordinates for wells (404213078193701)
D (404213078193801) and miscellaneous site B
E (404213078193802) (404213078193702)

Figure 3.--System for numbering wells and miscellaneous sites (latitude and longitude).

A local well number is also assigned to the wells and consists of a 2-letter abbreviation of the county in which theated srd a sequential number
assigned at the time the well was scheduled.
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Records of Stage and \WWter Discharge

Records of stage and water discharge may be continuous or partial. Continuous records of discharge are those obtaioethusing stage-
recording device through which either instantaneous water discharges may be computed for any time, or mean discharges may be computed fdr any peric
time, during the period of record. Because daily mean discharges or end-of-day contents for reservoirs commonly areopushicdhsthfions, they are
referred to asdaily station$ or "continuous-record statioris

By contrast, partial records are obtained through discrete measurements without using a continuous stage-recording eleaineatydtp a few
flow characteristics, or perhaps only one. The nature of the partial record is indicated by table titlesGrast-agje partial-record statiofisor "Low-
flow partial-record stations Records of miscellaneous discharge measurements or of measurements from special studies, such as low-flow seepage stud
may be considered as partial records, but they are presented separately in this report. Location of all continuous-eatiatereratg stations for which
data are given in this report are shown in figures 4 and 5.

Data Collection and Computation

Those data obtained at a continuous-record gaging station on a stream consist of a continuous record of stage, indivédnahtaedslischarge
throughout a range of stages, and notations regarding factors that may affect the relation between stage and dischdatge.tojether with
supplemental information, such as weather records, are used to compute daily discharges. Continuous records of stegpbaith aloi@iog recorders
that trace continuous graphs of stage, with solid-state electronic data loggers, or with data collection platforms ([2&espttieally record and
transmit the data via satellite to ground receiving stations. Measurements of discharge are made with current metenedsiadoptd by the
Geological Survey as a result of experience accumulated since 1880. These methods are described in standard textbeSkspty Waper 2175, and
the U.S. Geological Survey Techniques of Water-Resources Investigations (TWRIs), Book 3, Chapter Al through A19 and BueksSAZhad B2.
The methods are consistent with the American Society for Testing and Materials (ASTM) standards and generally followr tisec$tdmedimternational
Organization for Standards (ISO).

In computing discharge records, results of individual measurements are plotted against the corresponding stages, and stage-dischargeselation cu
then constructed. From these curves, rating tables indicating the approximate discharge for any stage within the naegswuitments are prepared. If
it is necessary to define extremes of discharge outside the range of the current-meter measurements, the curves ara@x(éntbeghrithmic plotting;
(2) velocity-area studies; (3) results of indirect measurements of peak discharge, such as slope-area or contracted-apenmeyntaeand computations
of flow-over-dams or weirs; or (4) step-backwater techniques.

Daily mean discharges are computed by applying each recorded stage value (gage height) to the stage-discharge cuniétherstgesdischarge
relation is subject to change because of frequent or continual change in the physical features that form the control, the daily mean dischraigeddgteter
the shifting-control method, in which correction factors based on the individual discharge measurements and notes ofhéhenpdéiagrthe
measurements are applied to the gage heights before the discharges are determined from the curves or tables. This shifting-control metttbid tiso is use
stage-discharge relation is changed temporarily because of aquatic growth or debris on the control. For some statiom®ffecariatthe winter may so
obscure the stage-discharge relation that daily mean discharges must be estimated from other information such as tednpereipitatiam records,
notes of observations, and records for other stations in the same or nearby basins for comparable periods.

At some stream-gaging stations, the stage-discharge relation is affected by the backwater from reservoirs, tributary ctineassyces. This
necessitates the use of the slope method in which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or falbjs obtaine
means of an auxiliary gage set at some distance from the base gage. At some stations, the stage-discharge relatiby chaffigotgdstage; at these
stations, the rate of change in stage is used as a factor to compute discharge.

When computing records of lake or reservoir contents, it is necessary to have available from surveys, curves or tablibe defating between
stage and content. The application of stage to the stage-content curves or tables gives the contents from which daiby, yeanththanges then are
determined. If the stage-content relation changes because of deposition of sediment in the lake or reservoir, periatiaysbevegsessary to redefine
the relation. Even when this is done, the contents computed may increase in error as the time elapsed since the ases@vepiacharges over lake
or reservoir spillways are computed from stage-discharge relation much as other stream discharges are computed.

For some gaging stations, there are periods when no gage-height data are collected or when the recorded gage heighisésaanegnrect that it
cannot be used to compute daily mean discharge or end-of-day contents. This happens when the recorder stops or otioerpisati@jpsoperly, intakes
are plugged, the float is frozen in the well, or for various other reasons. For such periods, the daily dischargesextdrestithat recorded range in
stage, previous or following record, discharge measurements, weather records, and comparison with other station recosisyfeoar tiearby basins.
Likewise, daily contents may be estimated from operator's logs, previous or following record, inflow-outflow studies, amfowtiagion. Information
explaining how estimated daily-discharge values are identified in station records is included in the next two S=tfioRsesentatioh(REMARKS
paragraph) anddentifying Estimated Daily Discharde
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Data Presentation

The records published for each continuous-record surface-water discharge station (gaging station) consist of four @ansn(srthpt or station
description; (2) the data table of daily mean discharge values for the current water year with summary data; (3) aitaivalesistahary of monthly
mean flow data for a designated period; and (4) a summary statistics table for a designated period that includes statiStioaudd, daily, and
instantaneous flows as well as data pertaining to annual runoff, 7-day low-flow minimums, and flow duration.

Station manuscript

For each continuous-record station, the manuscript provides, under various headings, descriptive information such eat&iatiperiod of record,
historical extremes outside the period of record, record accuracy, and other remarks pertinent to station operationi@md Tegulalowing comments,
as appropriate, clarify information presented under the various headings of the station description.

LOCATION.--Information on locations is obtained from the most accurate maps available. The location of the gaging statigpesitto the
cultural and physical features in the vicinity and with respect to the reference place mentioned in the station nam®isagiveiteages, listed for only a
few stations, were determined by methods giverRinér Mileage MeasuremehBulletin 14, Revision of October 1968, prepared by the Water Resources
Council or were provided by the U.S. Army Corps of Engineers.

DRAINAGE AREA.--Drainage areas are measured using the most accurate maps available. Because the type of maps avdiailenaries
drainage basin to another, the accuracy of drainage areas likewise varies. Drainage areas are updated as better maflatiilecome av

PERIOD OF RECORD.--This indicates the period for which records have been published for the station or for an equivaleAnstafirvalent
station is one that was in operation at a time that the present station was not and whose location was such that itscaimeaadlovably be considered
equivalent to the streamflow at the present station.

REVISED RECORDS.--Because of new information, published records occasionally are found to be incorrect, and revisions are printed in later report
Listed under this heading are all the reports in which revisions have been published for the station and the water ybattsetoentsions apply. If a
revision did not include daily, monthly, or annual figures of discharge, that fact is noted after the year dates as k)fawsat(s that only the
instantaneous maximum discharge was revised; "(m)" that only the instantaneous minimum was revised; and "(P)" that only peak discharged.wiére revise
the drainage area has been revised, the report in which the most recently revised figure was first published is given.

GAGE.--The type of gage in current use, the datum of the current gage referred to sea level (see Definition of Termejiearse:d kistory of the
types, locations, and datums of previous gages are given under this heading.

REMARKS.--This paragraph is used to present information relative to the accuracy of the records, to special methods of computation, and$o conditio
that affect natural flow at the station. For reservoir stations, information is given on the dam forming the reservoigitiieaglet works and spillway,
and purpose and use of the reservoir.

COOPERATION.--Records provided by a cooperating organization or obtained for the U.S. Geological Survey by a cooperatatmporaami
identified here.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included here is information concerning major floods or unusually low flows that outsided o
the stated period of record. The information may or may not have been obtained by the U.S. Geological Survey.

PEAK DISCHARGES FOR CURRENT YEAR.--Peaks given here are similar to those found in the summary statistics table, exceplishkgrgak
listing may include secondary peaks. For stations meeting certain criteria, all peak discharges and stages occurriagvdteingetir and greater than a
selected base discharge (see Definition of Terms) are presented under this heading. The peaks greater than the base discharge, excludangttadiighest
referred to as secondary peaks. Peak discharges are not published for streams for which the peaks are subject tostibstantiw@m. The time of
occurrence for peaks is expressed in 24-hour local standard time. For example, 12:30 a.m. is 0030, and 1:30 p.m. is 1330.

REVISIONS.--If a critical error in published records is discovered, a revision is included in the first report publishéadfaliseovery of the error.
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Although rare, occasionally the records of a discontinued gaging station may need revision. Because, for these statiouls tigen® current or,
possibly, future station manuscript published to document the revisiorRievéised Recortientry, users of data for these stations who obtained the record
from previously published data reports may wish to contact the District Office (address given on the back of the titthipagpmt) to determine if the
published records were ever revised after the station was discontinued. Of course, if those data for a discontinue sibtainedeby computer
retrieval, these data would be current and accurate because published revisions of data are always accompanied bytresésaata @f computer
storage.

Beginning with the 1991 annual State Data report, headings for AVERAGE DISCHARGE, EXTREMES FOR PERIOD OF RECORD, AND
EXTREMES FOR CURRENT YEAR have been deleted and the information contained in these paragraphs, except for the listing of secondary instantane«
peak discharges in the PEAK DISCHARGES FOR CURRENT YEAR paragraph, is now presented in the tabular summaries following the discharge table
in the REMARKS paragraph, as appropriate. No changes have been made to the data presentations of lake contents.

Data table of daily mean values

The daily table of discharge records for stream-gaging stations gives mean discharge for each day of the water yeanthly soenmary for the
table, the line headed "TOTAL" gives the sum of the daily figures for each month; the line headed "MEAN" gives the aveiragelfiovieet per second
for the month; and the lines headed "MAX" and "MIN" give the maximum and minimum daily mean discharges, respectively, for each month. Discharge fo
the month also is usually expressed in cubic feet per second per square mile (line headed "CFSM"); or in inches (lind.Hedeigdrés for cubic feet
per second per square mile and runoff in inches may be omitted if there is extensive regulation or diversion or if tharéeinalyeles large
noncontributing areas. At some stations streamflow is affected by regulation or diversion. The monthly adjusting figmnen fardulation or diversion
may be shown at the bottom of the daily values table or in the appropriate lake or reservoir table.

Statistics of monthly mean data

A tabular summary of the mean (line headed "MEAN"), maximum (line headed "MAX"), and minimum (line headed "MIN") of monthilpwea
for each month for a designated period is provided below the daily values table. The water years of the first occugenagiwiutm and minimum
monthly flows are provided immediately below those figures. The designated period will be expressed as "FOR WATER YEARS , BY WATER
YEAR (WY)," and will list the first and last water years of the range of years selected from the PERIOD OF RECORD partigrajdition manuscript.
It will consist of all of the station record within the specified water years, inclusive, including complete months obreuantiaf water years, if any, and
may coincide with the period of record for the station. The water years for which the statistics are computed will be consecutive, unless a btatiérin the s
record is indicated in the manuscript.

Summary statistics

A table titled "SUMMARY STATISTICS" follows the statistics of monthly mean data tabulation. This table consists of fours¢@litithe first
column containing the line headings of the statistics being reported. The table provides a statistical summary of yearlg,idsifntaneous flows, not
only for the current water year but also for the previous calendar year and for a designated period, as appropriatsmafétepiesid selected, "WATER
YEARS __ - " will consist of all of the station record within the specified water years, inclusive, including compie$eofrrexcord for partial
water years, if any, and may coincide with the period of record for the station. The water years for which the statstipsigee will be consecutive,
unless a break in the station record is indicated in the manuscript. All of the calculations for the statistical charaletsigstaited ANNUAL (See line
headings below.), except for the "ANNUAL 7-DAY MINIMUM" statistic, are calculated for the designated period using compleyeavateThe other
statistical characteristics may be calculated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme values of discharge is provided adjadéstido the sta
Repeated occurrences may be noted in the REMARKS paragraph of the manuscript or in footnotes. Because the designatte mtaiistifcs may not
be the same as the period of record published in the manuscript, occasionally the dates of occurrence listed for thestiiltanadus extremes may not
be within the designated period. Selected streamflow duration statistics and runoff data are also given. Runoff dataittesyitdere is extensive
regulation or diversion of flow in the drainage basin.

The summary statistics data, as appropriate, are provided with each continuous record of discharge. The following caifyniefotsredion
presented under the various line headings of the summary statistics table.

ANNUAL TOTAL.--The sum of the daily mean values of discharge for the year. At some stations the annual total dischargéfecsgcbiey
reservoir storage or diversion. The monthly adjusting figures for known regulation or diversions may be shown 1) at tbéthetttaity values
table, or 2) in the appropriate lake or reservoir table.

ANNUAL MEAN.--The arithmetic mean of the individual daily mean discharges for the year noted or for the designated psoind. séations the
annual total discharge may be affected by reservoir storage or diversion. The monthly adjusting figures for known regiiNatisiores may be
shown 1) at the bottom of the daily values table, or 2) in the appropriate lake or reservoir table.
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HIGHEST ANNUAL MEAN.--The maximum annual mean discharge occurring for the designated period.
LOWEST ANNUAL MEAN.--The minimum annual mean discharge occurring for the designated period.
HIGHEST DAILY MEAN.--The maximum daily mean discharge for the year or for the designated period.
LOWEST DAILY MEAN.--The minimum daily mean discharge for the year or for the designated period.

ANNUAL 7-DAY MINIMUM.--The lowest mean discharge for 7 consecutive days for a calendar year or a water year. Note that-flovst low
frequency analyses of annual 7-day minimum flows use a climatic yearl(ApNarch 31). The date shown in the summary statistics table is the
initial date of the 7-day period. (This value should not be confused with the 7-day 10-year, low-flow statistic.)

INSTANTANEOUS PEAK FLOW.--The maximum instantaneous discharge occurring for the water year or for the designated periioat Note
secondary instantaneous peak discharges above a selected base discharge are stored in computer files for stationsmueiérig. CEntzse
discharge values may be obtained by writing to the District Office or from the World Wide \[\¢ip #twater.usgs.gov/pa/nwis/peak/(Bee
address on back of title page of this report.)

INSTANTANEOUS PEAK STAGE.--The maximum instantaneous stage occurring for the water year or for the designated pericatedfdahe d
occurrence for the instantaneous peak flow and instantaneous peak stage differ, the REMARKS paragraph in the manustrgieanayfde
used to provide further information.

INSTANTANEOUS LOW FLOW.--The minimum instantaneous discharge occurring for the water year or for the designated period.

ANNUAL RUNOFF.--Indicates the total quantity of water in runoff for a drainage area for the year. Runoff figures may biafdimétte is
extensive regulation or diversion. Data reports may use any of the following units of measurements in presenting andagd:runoff

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to 43,560 cubicdee826 800 gallons
or 1,233 cubic meters.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing per second from eaith shasre m
drained, assuming the runoff is distributed uniformly in time and area.

Inches (IN.,in.) indicates the depth to which the drainage area would be covered if all of the runoff for a given timepetiadosmly
distributed on it.

10 PERCENT EXCEEDS.--The discharge that has been exceeded 10 percent of the time for the designated period.
50 PERCENT EXCEEDS.--The discharge that has been exceeded 50 percent of the time for the designated period.
90 PERCENT EXCEEDS.--The discharge that has been exceeded 90 percent of the time for the designated period.

Data collected at partial-record stations follow the information for continuous-record sites. Data for partial-recorctditatiarg are presented in
two tables. The first is a table of annual maximum stage and discharge at crest-stage stations, and the second iséhtalyle mkedsurements at low-
flow partial-record stations. The tables of partial-record stations are followed by a listing of discharge measuremensiiesastber than continuous-
record or partial-record stations. These measurements are generally made in times of drought or flood to give betenagetd towse events. Those
measurements and others collected for some special reason are called measurements at miscellaneous sites.

Identifying Estimated Daily Discharge

Beginning with the 1987 annual State data report, estimated daily discharge values published in the water-dischargie ¢alifeedaog flagging
individual daily values with the letter symbd@'‘and printing a table footnoteg "Estimatet

Accuracy of the Records

The accuracy of streamflow records depends primarily on (1) The stability of the stage-discharge relation or, if thewwitiblasthe frequency of
discharge measurements; and (2) the accuracy of measurements of stage, measurements of discharge, and interpretation of records
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The accuracy attributed to the records is indicated under "REMARKEEellent means that about 95 percent of the daily discharges are within 5
percent of their true valuesgdod" within 10 percent; anddir," within 15 percent. Records that do not meet the criteria mentioned arepatoed "
Different accuracies may be attributed to different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values Iés (haicifétot per second); to
the nearest tenth from 1.0 to 18/dt to whole numbers from 10 to 1,008/dt and to 3 significant figures when greater than 1,608 ffThe number of
significant figures used is based solely on the magnitude of the discharge value. The same rounding rules apply tdisisdHfargesrtial-record
stations and miscellaneous sites.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff due to the effects of divensigtion, regulation by
storage, increase or decrease in evaporation due to artificial causes, or to other factors. For such stations, figufestgfezugecond per square mile
and of runoff, in inches, are not published unless satisfactory adjustments can be made for diversions, for changesofreseteais, or for other
changes incident to use and control. Evaporation from a reservoir is not included in the adjustments for changes torgsatspimless it is so stated.
Even at those stations where adjustments are made, large errors in computed runoff may occur if adjustments or losses@mgkaigen with the
observed discharge.

Other Records Available

Information of a more detailed nature than that published for most of the gaging stations such as observations of wateetelisoberge
measurements, gage-height records, and rating tables is on file in the District's offices. Most gaging-station recolals@ie avenputer-usable form
and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained from the District Informatdist Sigdephone (717)
730-6916).

Records of Surface-Vdter Quality

Records of surface-water quality ordinarily are obtained at or near stream-gaging stations because interpretation ofvefzmelsvatter quality
nearly always requires corresponding discharge data. Records of surface-water quality in this report may involve a variety of types of dataesmenineasu
frequencies.

Classification of Records

Water-quality data for surface-water sites are grouped into one of three classificatimm#inAing-record station is a site where data are collected on
a regularly scheduled basis. Specifically, a continuing record station is a site which meets one or all of the followiongscqidliWwhen chemical
samples are collected daily or monthly for 10 or more months during the water year. (2) When water temperature recoothsénchtims taken one or
more times daily. (3) When sediment discharge records include periods for which sediment loads are computed and ar¢abesiepresentative of
the runoff for the water year. partial-record station is a site where limited water-quality data are collected systematically over a period of years.
Frequency of sampling is usually less than quarterlynigcellaneous sampling site is a location other than a continuing or partial-record station, where
random samples are collected to give better areal coverage to define water-quality conditions in the river basin.

A careful distinction needs to be made betwemmtinuing record$as used in this report anddhtinuous recording$which refers to a continuous
graph or a series of discrete values recorded at short intervals. Some records of water quality, such as temperatiicecand sgtacice, may be
obtained through continuous recordings; however, because of costs, most data are obtained only monthly or less freciimmtdy statans for which
records on the quality of surface water appear in this report are shown in figure 4.

Arrangement of Records

Water-quality records collected at a surface-water daily record station are published immediately following that recéedsrebtrel frequency of
sample collection. Station number and name are the same for both records. Where a surface-water daily record stasibebite rootvehere the water
quality differs significantly from that at the nearby surface-water station, the continuing water-quality record is pulihsitedwn station number and
name in the regular downstream-order sequence. Water-quality data for partial-record stations and for miscellaneous sampling sites afgiedablesepa
following the table of discharge measurements at miscellaneous sites.
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On-site Measurements and Sample Collection

During the collection of water-quality data, assurance that the data obtained represent the in-situ quality of the veatercarecenn. Certain
measurements, such as water temperature, pH, and dissolved oxygen, need to be made onsite when the samples are sslieetdtht imeasurements
made in the laboratory also represent the in-situ water quality, carefully prescribed procedures need to be followedctvhgrireoBamples, when
treating the samples to prevent changes in quality pending analysis, and when shipping the samples to the laboratoes f@rocsiarmeasurements
and for collecting, treating, and shipping samples are detailed in the TWRI Book 1, Chapter D2; Book 3, Chapter C2; and Book 5, Chapters A1, A3, and A«
These references are listed in the PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS section of this report. These
methods are consistent with ASTM standards and generally follow ISO standards. Also, detailed information on colleictin@rideshipping samples
may be obtained from the U.S. Geological Survey District Office.

One sample can define adequately the water quality at a given time if the mixture of solutes throughout the stream erigdsosrotieneous.
However, the concentration of solutes at different locations in the cross section may vary widely with different rateslistheatge, depending on the
source of material and the turbulence and mixing of the stream. Some streams must be sampled through several verticalsaation®presentative
sample needed for an accurate mean concentration and for use in calculating load. All samples collected for the Nati@oaliyy/AEsessment
Program (see Definition of Terms) are obtained from several verticals. Whether samples are obtained from the centroidrofhflseveral verticals,
depends on flow conditions and other factors that must be evaluated by the collector.

Chemical-quality data published in this report are considered to be the most representative values available for tistestatibims Values reported
represent water-quality conditions at the time of sampling as much as possible, consistent with available sampling tadhmigghesis of analysis. In
the rare case where an apparent inconsistency exists between a reported pH value and the relative abundance of capeafedifsddemsiate and
bicarbonate), the inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample between medgitémthe field and
determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the published records consist of daily maximum, minimum, aatuestor each
constituent measured and are determined from data that are recorded at 15-, 30-, or 60-minute intervals by solid-siattatddciggers, or with Data
Collection Platforms (DCPs). More detailed records (measured values at a frequency greater than daily) may be obtasmedSraBettogical Survey
District Office at the address given on the back of the title page of this report dhftprfiwater.usgs.gov/pa/nwis].

Water Temperature

Water temperatures are measured at most of the water-quality stations. At stations where recording instruments are usgdnimiaximm, and
mean temperatures for each day are published and recorded data are available from the District Office or from
[http://water.usgs.gov/pa/nwis/]in addition, water temperatures are measured at the time of discharge measurements for most water-discharge stations
are on file in the District's offices. For stations where water temperature is measured manually once or twice daibllyitireeasured at about the same
time each day. Large streams have a small diurnal temperature change; temperatures in shallow streams may have & deilgrandggoees and may
follow closely the changes in air temperature. Some streams may be affected by heated waste-water discharges.

Sediment

Suspended-sediment concentrations are determined from samples collected by hand or by pump samplers. Hand samples utilize the appropriate sar
(dependent on stream depth and velocity) and are collected using the depth-integrating method at single or multiple trexticalssisection. Samples
collected by pump samplers use an intake set to a fixed location in the cross section. The intake is located at &tsigptieathts the entire cross
section on the basis of simultaneous samples collected at various stages by the pumping sampler and by hand. Duringgdiyocisaniging flow or
rapidly changing concentration, samples may have been collected more frequently (twice daily or, in some instances, evtay)15he published
sediment discharges for days of rapidly changing flow or concentration were computed by the subdivided-day method (tipeeadiggititad average).
Therefore, for those days when the published sediment discharge value differs from the value computed as the product of discharge, meamcandentratio
the constant 0.0027, the reader can assume that the sediment discharge for that day was computed by the subdividedfeaypaetusdwvhen no
samples were collected, daily discharges of suspended sediment were estimated on the basis of water discharge, sediatemscobsented
immediately before and after the periods, and suspended-sediment loads for other periods of similar discharge. Methbdscoseplitation of
sediment records are described in the TWRI Book 3, Chapters C1 and C3. These methods are consistent with ASTM stanuzmally doitbgel SO
standards.

At other stations, suspended-sediment samples were collected periodically at many verticals in the stream cross seagjbrdatalttallected
periodically may represent conditions only at the time of observations, such data are useful in establishing seasonal relations betweersteatityl@and
and in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of suspended-sediment discharge, records of the periodic measurements of the particle-sireafigietsitspended
sediment and bed material are included for some stations.

Laboratory Measurements

Sediment samples, samples for biochemical-oxygen demand (BOD), samples for indicator bacteria, and daily samples fondpetifice are
analyzed locally. The remaining samples are analyzed in the Geological Survey laboratory in Denver, Colorado. If ditvéedadnerased, they are
identified in the Remark$ or "Cooperatiofi paragraph of each water-quality station manuscript. Methods used to analyze sediment samples and to
compute sediment records are described in TWRI Book 5, Chapter C1. Methods used by the Geological Survey laboratoni@s e HVRI Book 1,
Chapter D2; Book 3, Chapter C2; and Book 5, Chapters Al, A3, A4 and A5. These methods are consistent with ASTM standendslanoliges ISO
standards. Methods used by other laboratories are approved by the U.S. Geological Survey, Water Resources Division.
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Data Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in descriptive hesdidigg the tabular data.
These descriptive headings give details regarding location, drainage area, period of record, type of data availableaiiwstrgmeatal remarks,
cooperation, and extremes for constituents currently measured daily. Tables of chemical, physical, biological, radiectteatieal data, obtained at a
frequency less than daily are presented first. Tabledadl"value$ of specific conductance, pH, water temperature, dissolved oxygen, and suspended
sediment then follow in sequence.

In the descriptive headings, if the location is identical to that of the streamflow-gaging station, neither the LOCATI@NDR&HINAGE AREA
statements are repeated. The following information, as appropriate, is provided with each continuous-record station. tGanfoliemtslarify
information presented under the various headings of the station description.

LOCATION.--See Data Presentation undBetords of Stage and Water Dischdrgeame comments apply.
DRAINAGE AREA.--See Data Presentation undeetords of Stage and Water Dischargame comments apply.

PERIOD OF RECORD.--This indicates the periods for which there are published water-quality records for the station. Theepshimads
separately for records of constituents measured daily or continuously and those measured less often than daily. Fourdsaitgeascontinuously,
periods of record are given for the constituents individually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor, temperature recorder, pumping, Sarogher
sampling device is in operation at a station.

REMARKS.--Remarks provide added information pertinent to the collection, analysis, or computation of the records.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a cooperating org@nidatitified
here.

EXTREMES.--Maximums and minimums are given only for constituents measured daily or more frequently. None are given for constituents measure
less frequently, because the true maximums or minimums may not have been sampled. Extremes, when given, are provithedokerdebf record and
for the current water year.

REVISIONS.--If errors in published water-quality records are discovered after publication, appropriate updates are mad¢ctoGuality File in
the U.S. Geological Survey's computerized data system. Because the usual volume of updates makes it impractical todieiclualectiamges in the
State data-report series or elsewhere, potential users of U.S. Geological Survey water-quality data are encouragetregob&indalta from the
appropriate computer file to insure the most recent updates.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in sepfifdeitagplie table of
discharge measurements at miscellaneous sites. No descriptive statements are given for these records. Each station is published witmitsusmbestatio
and name in the regular downstream-order sequence.
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Remark Codes
The following remark codes may appear with the data tables in this report:

PRINTED OUTPUT REMARK
E.e Estimated value.
> Actual value is known to be greater than the value shown.

Actual value is known to be less than the value shown.

K Results based on colony count outside the acceptance range (non-ideal
colony count).
L Biological organism count less than 0.5 percent (organism may be observed
rather than counted).
D Biological organism count equal to or greater than 15 percent (dominant).
& Biological organism estimated as dominant.
ND Material specifically analyzed for but not detected.
\% Analyte was detected in both the environmental sample and the associated blanks.

Water Quality-Control Data
Data generated from quality-control (QC) samples are a requisite for evaluating the quality of the sampling and proceisgieg tectvell as data
from the actual samples themselves. Without QC data, environmental sample data cannot be adequately interpreted becaessdicatzd with the
sample data are unknown. The various types of QC samples collected by this district are described in the followingseetioresave been
established for the storage of water-quality-control data within the USGS. These procedures allow for storage of alCdéaitzedrd are identified so
that they can be related to corresponding environmental samples.

BLANK SAMPLES.--Blank samples are collected and analyzed to ensure that environmental samples have not been contamio&dlbydke
collection process. The blank solution used to develop specific types of blank samples is a solution that is free oéshef antalest. Any measured
value in a blank sample for an analyte (a specific component measured in a chemical analysis) that was absent in theblasnedieived to be due to
contamination. There are many types of blank samples possible, each designed to segregate a different part of thecnlleictibdgteocess. The types
of blank samples collected in this district are:

Ambient blank--a blank solution that is put in the same type of sample container used for an environmental sample, keptwaftsdmple
bottles before sample collection, and opened at the site and exposed to the ambient conditions.

Field blank--a blank solution that is subjected to all aspects of sample collection, field processing, preservation timanspartaboratory
handling as an environmental sample.

Trip blank--a blank solution that is put in the same type of sample container used for an environmental sample and kegtvaftsémples
bottles before and after sample collection.

Equipment blank--a blank solution that is processed through all equipment used for collecting and processing an envieomphesahdar to
a field blank but normally done in the more controlled conditions of the office).

Sampler blank--a blank solution that is poured or pumped through the same field sampler used for collecting an envirompiental sa
Filter blank--a blank solution that is filtered in the same manner and through the same filter apparatus used for an ¢ahgampien

Splitter blank--a blank solution that is mixed and separated using a field sample splitter in the same manner and ttanoegapbaratus
used for an environmental sample.

Preservation blank--a blank solution that is treated with the same preservatives used for an environmental sample.

Canister blank--a blank solution that is taken directly from a stainless steel canister just before the VOC sampler idl $o/lofiigea
field sample.

REFERENCE SAMPLES.--Reference material samples are solutions or materials having a known composition that is certifeactoyya lab
Samples of reference material are submitted for analysis to ensure that an analytical method is accurate for the knesnittopeefierence material.
Generally, the selected reference material properties are similar to the environmental sample properties.

REPLICATE SAMPLES.--Replicate samples are a set of environmental samples collected in a manner such that the samplas@tethough
essentially identical in composition. Replicate is the general case for which a duplicate is the special case congissiaugnjoliesy Replicate samples are
collected and analyzed to establish the amount of variability in the data contributed by some part of the collectioniealdoaoedgs. There are many
types of replicate samples possible, each of which may yield slightly different results in a dynamic hydrologic settiag 8aaling stream. The types
of replicate samples collected in this district are:
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Sequential samples--a type of replicate sample in which environmental samples are collected one after the other, tyipieadlyosittime.
Split sample--a type of replicate sample in which an environmental sample is split into subsamples contemporaneous spaicee and
SPIKE SAMPLES.--Spike samples are samples to which known quantities of a solution with one or more well-established aaaty&tiaos have
been added. These samples are analyzed to determine the extent of matrix interference or degradation on the analyte concentration duringssargple proc

and analysis.

Records of Giound-Water Levels

Ground-water level data from an observation well network and from ground-water projects are published herein. Locatiovstioholeds in the
basic network are shown in figure 4. Ground-water data are grouped by counties, arranged in alphabetical order, arwh gr@destedMiscellaneous or
short-term ground-water data collection projects are published following the basic network data.

Data Collection and Computation

Water levels are measured in many types of wells under varying conditions, but the methods of measurement are startuarkt ossible.
The equipment and measuring techniques used at each observation well ensure that measurements at each well are afuaeyistedtratability.

The prime identification number for a given well is the 15-digit number that appears above the station description. The secondary identifibation num
is the local well number, an alphanumeric number, derived from the county location of the well.

Water-level records are obtained from direct measurements with a steel tape, from the graph of a water-level recorddsstaiéhedettronic data
loggers, or with Data Collection Platforms (DCPs). The water-level measurements in this report are given in feet withtoef@nerserface datum (Isd).
Land-surface datum is a datum plane that is approximately at land surface at each well. If known, the elevation of the land-surface datum is giekn in the
description. The height of the measuring point (MP) above or below land-surface datum is given in each well descriptitavel/&aemost wells,
especially historical network wells, are reported in feet above or below land surface datum. For some short term prifjecatelidevels may be
reported as elevation (feet above sea level) for convenience of the project work. Water levels are reported dailydacpiippelil with recording gages.

Water levels are reported to as many significant figures as can be justified by the local conditions. Accordingly, mosteneaameaeported to a
hundredth of a foot, but some may be given to a tenth of a foot.

Data Presentation

Each well record consists of three parts; (1) the station description, (2) the data table of water levels observed duaramg tegter year, and (3) a
graph of the water levels for the last 3 years. The description of the well is presented first through use of descripgjs@tesmdling the tabular data.
The comments that follow clarify information presented under the various headings of the station description.

LOCATION.--This paragraph follows the well-identification number and reports the latitude and longitude (given in degrées, amidiseconds),
the hydrologic-unit number, the distance and direction from a geographic point of reference, and the owner's name.

AQUIFER.--This entry designates by name (if a name exists) and geologic age the aquifer(s) open to the well.

WELL CHARACTERISTICS.--This entry describes the well in terms of depth, diameter, casing depth or screened interval, owiktydation,
use, and additional information such as casing breaks, collapsed screen, and other changes since construction.

INSTRUMENTATION.--This paragraph provides information on both the frequency of measurement and the collection methodttedloséngo
better evaluate the reported water-levels by knowing whether they are based on hourly, daily, or some other frequen@noémheasur
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DATUM.--This entry describes both the measuring point and the land-surface elevation at the well. The measuring pabredsplgsacally (such
as top of collar, notch in top of casing, plug in pump base and so on), and in relation to land surface (such as 1.3 ft above land-surface datumjorirhe eleva
of the land-surface datum is described in feet above (or below) sea level; it is reported with a precision relative tdtloé detéthmination.

REMARKS.--This entry describes factors that may influence the water level in a well or the measurement of the watehdese lidestify wells
that also are water-quality observation wells, and may be used to acknowledge the assistance of local (non-Survey) observers.

PERIOD OF RECORD.--This entry indicates the period for which there are published records for the well. It reports theieattofthe start of
publication of water-level records by the U.S. Geological Survey and the worcisrient yeal if the records are to be continued into the following year.
Periods for which water-level records are available, but are not published by the Geological Survey, may be noted.

EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest values of one daily water-level statistic (mmeedamuon,
instantaneous) reported in the data tables for the period of published record with respect to land-surface datum, (dly cezavah, and the dates of
their occurrence. For example, if the daily maximum depth below land surface is reported in the table of water levedgraipk pauld reflect the
highest and lowest of these daily maximum values for the period of record. Depending on the statistic reported in thatablevels, extremes would
be determined from daily maximum, mean, or instantaneous values.

Data table of water levels

A table of water levels follows the station description for each well. These tables usually report water-level data as deguthr{imfeet) above or
below land-surface datum, but may report daily mean or instantaneous values depending upon the method used to obtagmtheawdbe record was
published in the past. If water-level record is obtained from electronic data loggers or DCPs, in addition to data publéstsdddrof water levels, the
daily maximum, minimum, and mean water-levels are stored in computer files and available from the District Office asheoRENIMARKS paragraph
for that well. Recorded data are available at the District Office or fintit//water.usgs.gov/pa/nwis/[The extremes of the water-levels reported in the
table for the water year and their dates of occurrence are shown on a line below the table. Missing records are indifasdrbgldce of the water
level. A hydrograph showing the last three years of water levels follows each water-level table.

Records of Giound-Water Quality

Records of ground-water quality are obtained at wells and springs included in ground-water projects. Records of growaditwatehis report
may involve a variety of types of data and measurement frequencies.

Data Collection and Computation

The records of ground-water quality in this report are usually obtained mostly as a part of special studies in spedfmnaezasently, a number of
chemical analyses may be presented for some counties but none are presented for others. As a result, the records for this year, by themselviele do not pr
a balanced view of ground-water quality Statewide. Such a view can be attained only by considering records for a pariicwentgt with similar
records obtained in previous years.

Most methods for collecting and analyzing water samples are described in the U.S. Geological Survey TWRI publications irefeerédn-site
Measurements and Sample Collectiand the Laboratory Measuremeritsections in this data report. In addition, the TWRI Book 1, Chapter D2,
describes guidelines for the collection and field analysis of ground-water samples for selected unstable constituentes fdpoxtald represent water-
quality conditions at the time of sampling as much as possible, consistent with available sampling techniques and metlyeids dfreese methods are
consistent with ASTM standards and generally follow 1ISO standards. All samples were obtained by trained personnel. samypleellsiere pumped
long enough to assure that the water collected came directly from the aquifer and had not stood for a long time in thg whkeai would have been
exposed to the atmosphere and to the material, possibly metal, comprising the casings.

Data Presentation

Ground-water-quality data, if collected, are published with ground-water-level data at stations where level data are Aojedtea .collected at
partial-record stations and miscellaneous sites follow the information for continuous ground-water record stations. bohtsefctian are listed
alphabetically by county, and are identified by well number. The prime identification number for wells sampled is thentiBdegiderived from the
latitude-longitude locations. No descriptive statements are given for ground-water-quality records; however, the wetleptmbéryell, date of
sampling, and other pertinent data are given in the table containing the chemical analyses of the ground water. The REBIAdddod surface-
water-quality records are also applicable to ground-water-quality records.
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ACCESS TO USGS WATER DATA

The U.S. Geological Survey is the principal Federal water-data agency and, as such, collects and disseminates aboutf TRepeatentata
currently being used by numerous State, local, private, and other Federal agencies to develop and manage our watérire<deotegical Survey
provides near real-time stream stage, discharge, ground water well, and stream water-quality data for many of the gemeygiptd with the
necessary telemetry and historic daily-mean and peak-flow discharge data for most current or discontinued gaging sigitidhe Wiarld Wide Web
(WWW). These data may be accessdhitp://water.usgs.gov/pa/nwis/].

Water-quality and ground-water data also are available through the W\Witpatwater.usgs.gov/pa/nwis/]In addition, data can be provided in
various machine-readable formats on compact disc or 3-1/2 inch floppy disk. Information about the availability of sgecdfaigfa or products, and
user charges, can be obtained locally from each of the Water Resources Division District Offices (See address on thettibcharfet)

For most streamgageseal-timée' streamflow conditions are available on the World Wide Web (WWW) Pennsylvania District Home Prete/At
pa.water.usgs.gov/ |Daily streamflow values for the period of record, annual peak stream discharges, and streamflow conditions for sutatesiding s
may be obtained through the WWW/[http://water.usgs.gov/pa/nwis/].

A wide variety of additional information, such as ordering U.S. Geological Survey maps and publications is available aGt#wdgi€al Survey
Home Page dhttp://www.usgs.gov/.]
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DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report, are defined below. Seblal$ortbenverting Inch-
pound units to International System (SI) Units on the inside of the back cover.

Acid neutralizing capacity (ANC) is the equivalent sum of all bases or base-producing materials, solutes plus particulates, in an agueous system the
can be titrated with acid to an equivalence point. This term designates titrationrdil@nedsample (formerly reported as alkalinity).

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to 43,560 cub25@&&tloga&lons or
1,233 cubic meters.

Adenosine triphosphate(ATP) is an organic, phosphate-rich, compound important in the transfer of energy in organisms. Its central role in living
cells makes it an excellent indicator of the presence of living material in water. A measure of ATP therefore providie® aseémapid estimate of
biomass. ATP is reported in micrograms per liter.

Algae are mostly aquatic single-celled, colonial, or multi-celled plants, containing chlorophyll and lacking roots, stems, @nd leave

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a natural water sample under standardized laborato
conditions. The growth potential is the algal biomass present at stationary phase and is expressed as milligrams dejgaeigiod@iced per liter of
sample.

Alkalinity is the capacity of solutes in an aqueous system to neutralize acid. This term designates titriiltieredsample.

Annual runoff indicates the total quantity of water in runoff for a drainage area for the year. Data reports may use any of the foil®wfng u
measurements in presenting annual runoff data:

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to 43,560 cubic feet or 325851 g
1,233 cubic meters.

Cubic foot per second per square mil¢CFSMjt ¥s/mi ?) is the average number of cubic feet of water flowing per second from each square
mile of area drained, assuming the runoff is distributed uniformly in time and area.

Inch (IN.,in.) indicates the depth to which the drainage area would be covered if all of the runoff for a given time periodonmaig un
distributed on it.

Aquifer is a geologic formation, group of formations, or part of a formation that contains sufficient saturated permeable ryaketisiptaificant
guantities of water to wells and springs.

Artesian means confined and is used to describe a well in which the water level stands above the top of the aquifer tapped iy ftbevingll.
artesian well is one in which the water level is above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rodlike, or spiral and threadlike in shape, often clumpexhieto Gdme
bacteria cause disease while others perform an essential role in nature in the recycling of materials; for example, byngecgarposnatter into a form
available for reuse by plants.

Escherichia coli(E. coli) are bacteria of the fecal coliform groups. The presence of these organisms in water is indicative of fecal contamination
from humans or other warm-blooded animals. Some strailBsaafli are themselves pathogens. In the laboratory, these bacteria are defined as
organisms that produce yellow or yellow-brown colonies that remain so when placed on a filter pad saturated with urebrstibétral® minutes
after resuscitation at 36 for two hours and incubation for 24 hours at 4@.6n m-TEC medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal coliform bacteriaare bacteria that are present in the intestines or feces of warm-blooded animals. They are often used as indicators of the
sanitary quality of the water. In the laboratory they are defined as all organisms that produce blue colonies withinH&hlioculvated at 4486 +
0.2C on M-FC medium (nutrient medium for bacterial growth). Their concentrations are expressed as number of colonies pdrsid@ptel. o

Fecal streptococcal bacteriaare bacteria found also in intestines of warm-blooded animals. Their presence in water is considered to verify feca
pollution. They are characterized as gram-positive, cocci bacteria which are capable of growth in brain-heart infusiarthedéhoratory they are
defined as all the organisms which produce red or pink colonies within 48 houf€at BB°C on KF-streptococcus medium (nutrient medium for
bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.
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Total coliform bacteria are a particular group of bacteria that are used as indicators of possible sewage pollution. They are characterized as
aerobic or facultative anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria which ferment lactose with gasvithimaiBonours at
35°C. In the laboratory these bacteria are defined as the organisms that produce colonies with a golden-green metalliirsRddmuwrit when

incubated at 3% + 1.0°C on M-Endo medium (nutrient medium for bacterial growth). Their concentrations are expressed as number of colonies per
100 mL of sample.

Bed material is the sediment mixture of which a streambed, lake, pond, reservoir, or estuary bottom is composed.

Benthic invertebratesare invertebrate animals inhabiting the bottoms of lakes, streams and other water bodies. They are useful as indigators of wa
quality.

Biochemical oxygen deman@BOD) is a measure of the quantity of dissolved oxygen, in milligrams per liter, necessary for the decomposition of
organic matter by microorganisms, such as bacteria.

Biomassis the amount of living matter present at any given time, expressed as the mass per unit area or volume of habitat.

Ash masss the mass or amount of residue present after the residue from the dry mass determination has been ashed in a muffle furnace a
temperature of 50@ for 1 hour. The ash mass values of zooplankton and phytoplankton are expressed in grams per cubic3r)r,1aled (g/m
periphyton and benthic organisms in grams per square met@r).(g/m

Dry massrefers to the mass of residue present after drying in an oven°& @5 ooplankton and periphyton, until the mass remains

unchanged. This mass represents the total organic matter, ash and sediment, in the sample. Dry mass values aretexgegasaghitstas ash
mass.

Organic massor volatile mass of the living substance is the difference between the dry mass and ash mass, and represents the fattieal mass o
living matter. The organic mass is expressed in the same units as for ash mass and dry mass.

Wet massis the mass of living matter plus contained water.

Bottom material: See Bed material.

Cells/volumerefers to the number of cells of any organism which is counted by using a microscope and grid or counting cell. Marig plankton
organisms are multicelled and are counted according to the number of contained cells per sample, usually milliliterseml(). )or li

Cfs-day is the volume of water represented by flow of 1 cubic foot per second for 24 hours. It is equivalent to 86,400 cubg3feetré-feet, or
about 646,000 gallons.

Chemical oxygen demandCOD) is a measure of the chemically oxidizable material in the water, and furnishes an approximation of the amount of

organic and reducing material present. The determined value may correlate with BOD or with carbonaceous organic polkgivageoon industrial
wastes.

Chlorophyll refers to the green pigments of plants. Chloropghdo are the two most common green pigments in plants.

Color unit is produced by one milligram per liter of platinum in the form of the chloroplatinate ion. Color is expressed in unjttatihtira-cobalt
scale.

Contentsis the volume of water in a reservoir or lake. Unless otherwise indicated, volume is computed on the basis of a ledvelqesohan
include bank storage.

Continuing-record station is a specified site which meets one or all conditions listed:

1.When chemical samples are collected daily or monthly for 10 or more months during the water year.
2.When water temperature records include observations taken one or more times daily.

3.When sediment discharge records include periods for which sediment loads are computed and are considered to be reptbsentatife
for the water year.

Continuous-record station is a station where streamflow and/or water-quality data are collected systematically over a period of years for use in
hydrologic analyses. Data may be collected continuously or periodically.

Control designates a feature in the channel downstream from the gage that determines the stage-discharge relation at theegage.nihyide a
natural constriction of the channel, an artificial structure, or a uniform cross section over a long reach of the channel.

Control structure as used in this report is a structure on a stream or canal that is used to regulate the flow or stage of the streantdhe prev
intrusion of salt water.
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Cubic feet per second per square miléCFSM) [(f13/s)/mi2] is the average number of cubic feet of water flowing per second from each square mile of
area drained, assuming that the runoff is distributed uniformly in time and area.

Cubic foot per second(CFS) (ff/s) is the rate of discharge representing a volume of 1 cubic foot passing a given point during 1 second and is
equivalent to approximately 7.48 gallons per second or 448.8 gallons per minute.

Data Collection Platform (DCP) is an electronic instrument which collects, processes, stores, and transmits data from various sensors to an earth-
orbiting Geostationary Operational Environmental Satellite (GOES) and/or through landline telemetry.

Data loggeris a microprocessor based data acquisition system designed specifically to acquire, process, and store data. Datdaweloadaitly
from onsite data loggers for entry into office data systems.

Dischargeis the volume of water (or more broadly, volume of fluid plus suspended sediment) that passes a given point within edigétimer
Annual 7-day minimum is the lowest mean discharge for 7 consecutive days for a calendar year or a water year. Note that most low-flow

frequency analyses of annual 7-day minimum flows use a climatic year (April 1-March 31). The date shown in the summary statistics table is the initi
date of the 7-day period. (This value should not be confused with the 7-day 10-year low-flow statistic.)

Base dischargds an arbitrary instantaneous discharge value, determined for stations meeting certain criteria, that will be excedded about t
times per year.

Instantaneous discharges the discharge at a particular instant of time.

Mean discharge(MEAN) is the arithmetic mean of individual daily mean discharges during a specific period.

Dissolvedrefers to that material in a representative water sample which passes through a 0.45-migmothatembrane filter. This is a convenient
operational definition used by Federal agencies that collect water data. Determinatthssobiét! constituents are made on subsamples of the filtrate.

Dissolved-solids concentratiorof water is determined either analytically by thesidue-on-evaporatidmmethod, or mathematically by totaling the
concentrations of individual constituents reported in a comprehensive chemical analysis. During the analytical detefrdiaatitved solids, the
bicarbonate (generally a major dissolved component of water) is converted to carbonate. Therefore, in the mathematiimalofalizdalved-solids
concentration, the bicarbonate value, in milligrams per liter, is multiplied by 0.492 to reflect the change.

Drainage areaof a stream at a specific location is that area, measured in a horizontal plane, enclosed by a topographic divide from which direct surfac
runoff from precipitation normally drains by gravity into the stream above the specified point. Figures of drainage aheasjyiviertiude all closed
basins, or noncontributing areas, within the area unless otherwise noted.

Drainage basinis a part of the surface of the earth that is occupied by a drainage system, which consists of a surface stream anpdwttiedf i
surface water together with all tributary surface streams and bodies of impounded surface water.

Estimated (E) valuesis when an analyte is detected and all criteria for a positive result are met, the concentration is reported. If ttaiconnsentr
less than the method detection limit (MDL), &\ ¢ode will be reported with the value. If the analyte is qualitatively identified as present, but the
guantitative determination is substantially more uncertain, the National Water Quality Laboratory will identify the resultBitiode even though the
measured value is greater than the MDL. A value reported with @ode should be used with caution. When no analyte is detected in a sample, the
default reporting value is the MDL preceded by a less than sign (<).

Gage height(G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage height is often used interchandeabipreith t
general termstage” although gage height is more appropriate when used with a reading on a gage.

Gaging stationis a particular site on a stream, canal, lake, or reservoir where systematic observations of hydrologic data are obtained.
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Hardnessof water is a physical-chemical characteristic that is commonly recognized by the increased quantity of soap required katipeodut is
computed as the sum of equivalents of polyvalent cations and is expressed as the equivalent concentration of calciuCafOgnate

High tide is the maximum height reached by each rising tide.
TheHydrologic Bench-mark station is one that provides hydrologic data for a basin in which the hydrologic regimen will likely be governed solely

by natural conditions. Data collected at a benchmark station may be used to separate effects of natural from humansigeadadtier basins that
have been developed and in which the physiography, climate, and geology are similar to those in the undeveloped benchmark basin

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or distinct hydrologic feature as deline@fédebgfthe
Water Data Coordination on the State Hydrologic Unit Maps; each hydrologic unit is identified by an 8-digit number.

Land-surface datum (Isd) is a datum plane that is approximately at land surface at each ground-water observation well.

Low tide is the minimum height reached by each falling tide.

Measuring point (MP) is an arbitrary permanent reference point from which the distance to the water surface in a well is measured éoveditin th
level.

Membrane filter is a thin microporous material of specific pore size used to filter bacteria, algae, and other very small particles from water
Metamorphic stagerefers to the stage of development that an organism exhibits during its transformation from an immature form to an adult form.

This developmental process exists for most insects, and the degree of difference from the immature stage to the adett fianm redaitively slight to
pronounced, with many intermediates. Examples of metamorphic stages of insects are egg-larva-adult or egg-nymph-adult.

Methylene blue active substancéMBAS) are apparent detergents. The determination depends on the formation of a blue color when methylene blug
dye reacts with synthetic anionic detergent compounds.

Micrograms per gram (Ug/g) is a unit expressing the concentration of a chemical constituent as the mass (micrograms) of the element per unit mass
(gram) of material analyzed.

Micrograms per liter (UG/L, pug/L) is a unit expressing the concentration of chemical constituents in solution as mass (micrograms) of solute per unit
volume (liter) of water. One thousand micrograms per liter is equivalent to one milligram per liter.

Microsiemens per centimeter (uS/cm,US/CM) is a unit expressing the amount of electrical conductivity of a solution as measured between opposite
faces of a centimeter cube of solution at a specified temperature. Siemens is the International System of units noritéscphmeymous with mhos
and is the reciprocal of resistance in ohms.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical constituents in solution. Milligrams per liter réfpeesent
mass of solute per unit volume (liter) of water. Concentration of suspended sediment also is expressed in mg/L, anadl tisebasess @f sediment per
liter of water-sediment mixture.

Miscellaneous-record sitds a site where limited streamflow and/or water-quality data are collected on a random basis for use in hydrologic analyses

Most probable number (MPN) is an index of the number of coliform bacteria that, more probably than any other number, would give the results
shown by the laboratory examination; it is not an actual enumeration. MPN is determined from the distribution of gasyftosés/arnong multiple
inoculated tubes.

Multiple-plate samplers are artificial substrates of known surface area used for obtaining benthic-invertebrate samples. They consist of a series of
spaced, hardboard plates on an eyebolt.

TheNational Geodetic Vertical Datum of 1929NGVD of 1929) is a geodetic datum derived from a general adjustment of the first order level nets of
both the United States and Canada. It was formerly cafled Level Datum of 1928r "mean sea levéln this series of reports. Although the datum was
derived from the average sea level over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexictic &8wbBsiit does not
necessarily represent local mean sea level at any particular place.
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TheNational Stream Quality Accounting Network (NASQAN) monitors the water quality of large rivers within four of the Nation’s largest river
basins--the Mississippi, Columbia, Colorado, and Rio Grande. The network consists of 39 stations. Samples are cobetfieniifhequency that the
flux of a wide range of constituents can be estimated. The objective of NASQAN is to characterize the water qualitaafeahesed by measuring
concentration and mass transport of a wide range of dissolved and suspended constituents, including nutrients, magveéonsndissdiment-bound
heavy metals, common pesticides, and inorganic and organic forms of carbon. This information will be used (1) to désegtiertheérends and
changes in concentration and transport of these constituents; (2) to test findings of the National Water-Quality AssegsmeiRY8QA); (3) to
characterize processes unique to large-river systems such as storage and re-mobilization of sediments and associates!; comtdd)it@nefine existing
estimates for assessing human effects on the world’s oceans and for determining global cycles of carbon, nutrientshandaatiser ¢

TheNational Atmospheric Deposition Program/National Trends Network(NADP/NTN) provides continuous measurement and assessment of the
chemical climate of precipitation throughout the United States. As the lead federal agency, the USGS works together @dtbrgeeizations to
accomplish the following objectives; (1) Provide a long-term, spatial and temporal record of atmospheric deposition gemeeatedviork of 191
precipitation chemistry monitoring sites. (2) Provide the mechanism to evaluate the effectiveness of the significantine8Ostonissions that began in
1995 as implementation of the Clean Air Act Amendments (CAAA) occurred. (3) Provide the scientific basis and nationwidmevalttznism for
implementation of the Phase || CAAA emission reductions foy @@ NQ, scheduled to begin in 2000.

TheNational Water-Quality Assessmen{NAWQA) Program of the U.S. Geological Survey is a long-term program with goals to describe the status
and trends of water-quality conditions for a large, representative part of the Nation's ground- and surface-water resddecas;iprproved
understanding of the primary natural and human factors affecting these observed conditions and trends; and provide ih&ireogipamts development
and evaluation of management, regulatory, and monitoring decisions by other agencies.

TheNorth American Vertical Datum of 1988 (NAVD of 1988) is a geodetic datum derived from the releveling of about 131,000 miles of existing
first-order leveling lines to strengthen the network in the conterminous United States. The releveling was correlateidtaithatveork and adjusted by
the least squares method. The adjusted network includes about 600,000 permanent benchmarks. The assumption of zeriny G\arasdzlevel at
the 26 appointed tide stations produced a distortion in the network. To remove this distortion in the network, a detfimitiold the reproduced readily at
any location was established. This definition is an equipotential surface, that is, the surface represented by a cerdftém eakeleration due to
gravity.

Organism is any living entity.

Organism count/arearefers to the number of organisms collected and enumerated in a sample and adjusted to the number per unit area habitat, usue
square meters (?)1 acres, or hectare. Periphyton, benthic organisms, and macrophytes are expressed in these terms.

Organism count/volumerefers to the number of organisms collected and enumerated in a sample and adjusted to the number per sample volume,
usually milliliters (mL) or liters (L). Numbers of planktonic organisms can be expressed in these terms.

Total organism countis the total number of organisms collected and enumerated in any particular sample.

Parameter Codeis a 5-digit number used in the U.S. Geological Survey computerized data system, National Water Information System (NWIS), to
uniquely identify a specific constituent.

Partial-record station is a particular site where limited streamflow and/or water-quality data are collected systematically over a period ofugears fo
in hydrologic analyses.

Particle sizeis the diameter, in millimeters (mm), of a particle determined by either sieve or sedimentation methods. Sedimentatiofpipethod
bottom-withdrawal tube, visual-accumulation tube) determine fall diameter of particles in either distilled water (chemically dispersetiyematea (the
river water collected at the time and point of sampling).
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Particle-size classificationused in this report agrees with recommendations made by the American Geophysical Union Subcommittee on Sediment
Terminology. The classification is as follows:

Classification Size (mm) Method of analysis
Clay 0.00024 - 0.004 Sedimentation
Silt 0.004 - .062 Sedimentation
Sand .062 - 2.0 Sedimentation or sieve
Gravel 2.0 -64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of all particles in transpagamthd/sist of the organic
material is removed, and the sample is subjected to mechanical and chemical dispersion before analysis in distillednietédispleesion is not used
for native-water analysis.

Percent compositionis a unit for expressing the ratio of a particular part of a sample or population to the total sample or populatiorgfityfems
numbers, mass, or volume.

Periphyton is the assemblage of microorganisms attached to and living upon submerged solid surfaces. While primarily consistjribef algae
include bacteria, fungi, protozoa, rotifers, and other small organisms.

Pesticidesare chemical compounds used to control undesirable organisms. Major categories of pesticides include insecticidesyungimaies,
herbicides, and rodenticides.

Picocurie (PC, pCi) is one trillionth (1xI® of the amount of radioactivity represented by a curie (Ci). A curie is the amount of radioactivity that
yields 3.7 x 1&° radioactive disintegrations per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their movement is subject to the water currents. Phytoplanktot
growth is dependent upon solar radiation and nutrient substances. Because they are able to incorporate as well as isdtettstheaterounding
water, the phytoplankton have a profound effect upon the quality of the water. They are the primary food producers iic gevaquatent, and are
commonly known as algae.

Blue-green algaeare a group of phytoplankton organisms having a blue pigment, in addition to the green pigment called chlorophyll. Blue-
green algae often cause nuisance conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Their concentrations are expressed as number of Gkl per mi
(cells/mL) of sample.

Green algaehave chlorophyll pigments similar in color to those of higher green plants. Some forms produce algal mats or fioadgin"
lakes. Their concentrations are expressed as the number of cells per milliliter (cells/mL) of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive movements within the water column, and aye often lar
enough to be seen with the unaided eye. Zooplankton are secondary consumers feeding upon bacteria, phytoplankton, 8edaletattiey are
the grazers in the aquatic environment, the zooplankton are a vital part of the aquatic food web. The zooplankton codominéte by small
crustaceans and rotifers.

Primary productivity is a measure of the rate at which new organic matter is formed and accumulated through photosynthetic and
chemosynthetic activity of producer organisms (chiefly, green plants). The rate of primary production is estimated by theasomingt of oxygen
released (oxygen method) or the amount of carbon assimilated by the plants (carbon method).

Milligrams of carbon per area or volume per unit time [mg C/(n? /time)] for periphyton and macrophytes and [mg C/(n# /time)] for
phytoplankton are units for expressing primary productivity. They define the amount of carbon dioxide consumed as measured by radiosactive ca
(carbon 14). The carbon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and is pre$eriedif@mriched waters.
Unit time may be either the hour or day, depending on the incubation period.
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Milligrams of oxygen per area or volume per unit time [mg O/(n#/time)] for periphyton and macrophytes and [mg O/(n#/time)] for
phytoplankton are the units for expressing primary productivity. They define production and respiration rates as estimated from dimanges in t
measured dissolved-oxygen concentration. The oxygen light and dark bottle method is preferred if the rate of primary Fedffatient for
accurate measurements to be made within 24 hours. Unit time may be either the hour or day, depending on the incubation period.

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated biphenyl compounds having various percentages of
chlorine. They are similar in structure to organochlorine insecticides.

Radiochemical programis a network of regularly sampled water-quality stations where samples are collected to be analyzed for radioisotopes. The
streams that are sampled represent major drainage basins in the conterminous United States.

Recoverable from bottom materialis the amount of a given constituent that is in solution after a representative sample of bottom material has been
digested by a method (usually using an acid or mixture of acids) that results in dissolution of only readily soluble suGstapbete dissolution of all
bottom material is not achieved by the digestion treatment and thus the determination represents less than the totatamdess ({ttan 95 percent) of
the constituent in the sample. To achieve comparability of analytical data, equivalent digestion procedures would i edidaipedatories performing
such analyses because different digestion procedures are likely to produce different analytical results.

Recurrence intervalis the average time interval between occurrences of a hydrological event of a given or greater magnitude, usually expressed in
years. May also be called return period.

River mile is the distance of a point on a river measured in miles from the river's mouth along the low-water channel.
Runoff: See Annual runoff.

Sea leveln this report, unless otherwise noted in the GAGE paragraph,l&vél refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)--a geodetic datum derived from a general adjustment of the first-order level nets of both the United States anoh@arigdalied Sea Level
Datum of 1929.

Sedimentis solid material that originates mostly from disintegrated rocks and is transported by, suspended in, or deposited; fitaincludes
chemical and biochemical precipitates and decomposed organic material such as humus. The quantity, characteristiosf dredozauseence of
sediment in streams are influenced by environmental factors. Some major factors are degree of slope, length of slopetesisiichidand usage, and
quantity and intensity of precipitation.

Bedload is the sediment that is transported in a stream by rolling, sliding, or skipping along the bed and very close to it. In this report, bed load i
considered to consist of particles in transit within 0.25 ft of the streambed.

Bed load discharge(tons per day) is the quantity of bed load measured by dry weight that moves past a section as bed load in a given time.

Suspended sedimenis the sediment that at any given time is maintained in suspension by the upward components of turbulent currents or that
exists in suspension as a colloid.

Suspended-sediment concentratiois the velocity-weighted concentration of suspended sediment in the sampled zone (from the water surface t
a point approximately 0.3 ft above the bed) expressed as milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Mean concentrationis the time-weighted concentration of suspended sediment passing a stream section during a 24-hour day.

Suspended-sediment discharg@ons/day) is the rate at which dry mass of sediment passes a section of a stream or is the quantity of sediment,
measured by dry mass or volume, that passes a section in a given time. It is calculated in units of tons per day aséelfgvesion (mg/L) x
discharge (ft/s) x 0.0027.

Suspended-sediment loads a general term that refers to material in suspension. It is not synonymous with either discharge or concentration.

Total-sediment discharge(tons/day) is the sum of the suspended-sediment discharge and the bed-load discharge. It is the total quantity of
sediment, as measured by dry mass or volume, that passes a section during a given time.



39

Total-sedimentload or total load is a term which refers to the total sediment (bed load plus suspended-sediment load) that is in transport. Itis no
synonymous with total-sediment discharge.

7-day 10-year low flow(Q7,10) is the discharge at the 10-year recurrence interval taken from a frequency curve of annual values of the lowest mean
discharge for 7 consecutive days (the 7-day low flow).

Sodium-adsorption-ratio (SAR) is the expression of relative activity of sodium ions in exchange reactions within soil and is an index of sodium or
alkali hazard to the soil. Waters range in respect to sodium hazard from those which can be used for irrigation orsalmastthfise which are
generally unsatisfactory for irrigation.

Soluteis any substance that is dissolved in water.

Specific conductancds a measure of the ability of a water to conduct an electrical current. It is expressed in microsiemens per centiteter at 25
Specific conductance is related to the type and concentration of ions in the solution and can be used for approximabhgthealids content of the
water. Commonly, the concentration of dissolved solids (in milligrams per liter) is about 55 to 75 percent of the spdhaifiarmen(in microsiemens).

This relation is not constant from stream to stream, and it may vary in the same source with changes in the composititerof the

Stage-discharge relatioris the relation between gage height (stage) and volume of water, per unit of time, flowing in a channel.

Streamflow is the discharge that occurs in a natural channel. Although thed&rh&rgé can be applied to the flow of a canal, the word
"streamflow uniquely describes the discharge in a surface stream course. Thetteamflow is more general thamdnoff' as streamflow may be
applied to discharge whether or not it is affected by diversion or regulation.

Substrateis the physical surface upon which an organism lives.

Artificial substrate is a device which is purposely placed in a stream or lake for colonization of organisms. The artificial substrate gimplifies
community structure by standardizing the substrate from which each sample is taken. Examples of artificial substratissaragdask(made of
wire cages filled with clean streamside rocks) and multi-plate samplers (made of hardboard) for benthic organism collgiériglass strips for
periphyton collection.

Natural substrate refers to any naturally occurring immersed or submersed solid surface, such as a rock or tree, upon which an organism lives.
Surfaceareaof a lake is that area (in acres) outlined on the latest USGS topographic map as the boundary of the lake and measured by a planimeter.
localities not covered by topographic maps, the areas are computed from the best maps available at the time planinaeéaeghd\in are those for the
stage when the planimetered map was made.

Surficial bed material is the top 0.1 to 0.2 ft of the bed material that is sampled using U.S. Series Bed-Material Samplers.

Suspended(as used in tables of chemical analyses) refers to the amount (concentration) of undissolved material in a water-seadlienetitisnixt
associated with the material retained on a QSilter.

Suspended, recoverablés the amount of a given constituent that is in solution after the part of a representative water-suspended sedimeat sample tt
is retained on a 0.45m membrane filter has been digested by a method (usually using a dilute acid solution) that results in dissolution alyonly read
soluble substances. Complete dissolution of all the particulate matter is not achieved by the digestion treatment adete¢hudnitton represents
something less than theotal" amount (that is, less than 95 percent) of the constituent present in the sample. To achieve comparability of analytical data
equivalent digestion procedures would be required of all laboratories performing such analyses because different digelsties predikely to produce
different analytical results.

Determinations ofsuspended, recoverabBleonstituents are made either by analyzing portions of the material collected on the filter or, more
commonly, by difference, based on determinations ofli€olved and (2ptal recoverable concentrations of the constituent.
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Suspended, totals the total amount of a given constituent in the part of a representative water-suspended sediment sample that isar€tdibed on
pm membrane filter. This term is used only when the analytical procedure assures measurement of at least 95 percetituénheemmmnined. A
knowledge of the expected form of the constituent in the sample, as well as the analytical methodology used, is reqeringideonden the results
should be reported asuspended, total

Determinations ofsuspended, totatonstituents are made either by analyzing portions of the material collected on the filter or, more commonly, by
difference, based on determinations ofdibsolved and (Zptal concentrations of the constituent.

Synoptic Studiesare short-term investigations of specific water-quality conditions during selected seasonal or hydrologic periods tmproviet i
spatial resolution for critical water-quality conditions. For the period and conditions sampled, they assess the spatiahdi$tselected water-quality
conditions in relation to causative factors, such as land use and contaminant sources.

Taxonomy is the division of biology concerned with the classification and naming of organisms. The classification of organischsiphase
hierarchical scheme beginning with Kingdom and ending with Species at the base. The higher the classification levefeihiefesvdre organisms have
in common. For example, the taxonomy of a particular maiifixagenidimbata is the following:

Kingdom Animal

Phylum Arthropoda

Class Insecta

Order Ephemeroptera
Family Ephemeridae
Genus Hexagenia
Species Hexagenia Limbata

Time-weighted averagds computed by multiplying the number of days in the sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the total number of days. A time-weighted average represgmisition of water that
would be contained in a vessel or reservoir that had received equal quantities of water from the stream each day for the year.

Tons per acre-footindicates the dry mass of dissolved solids in 1 acre-foot of water. It is computed by multiplying the concentratiogramsilli
per liter, by 0.00136.

Tons per day(T/day) is the quantity of substance in solution or suspension that passes a stream section during a 24-hour period.

Total is the total amount of a given constituent in a representative water-suspended sediment sample, regardless of the pbgsttakot’
chemical form. This term is used only when the analytical procedure assures measurement of at least 95 percent oétitgpoesestitin both the
dissolved and suspended phases of the sample. A knowledge of the expected form of the constituent in the sample eaanasitiaaltimethodology
used, is required to judge when the results should be reportedad$ "(Note that the wordtbtal" does double duty here, indicating both that the sample
consists of a water-suspended sediment mixture and that the analytical method determines all of the constituent in the sample).

Total dischargeis the total quantity of any individual constituent, as measured by dry mass or volume, that passes through a stredioncpess-sec
unit of time. This term needs to be qualified, suchtetal'sediment discharg"total chloride dischargé and so on.

Total recoverableis the amount of a given constituent that is in solution after a representative water-suspended sediment sample hasdbgn diges
a method (usually using a dilute acid solution) that results in dissolution of only readily soluble substances. Comipiet® disath particulate matter is
not achieved by the digestion treatment, and thus the determination represents something lessatehaimetint (that is, less than 95 percent) of the
constituent present in the dissolved and suspended phases of the sample. To achieve comparability of analytical data, equivalent digest®wpuidedu
be required of all laboratories performing such analyses because different digestion procedures are likely to produemaijficehtesults.
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TheTritium Network is a network of stations which has been established to provide baseline information on the occurrence of tritium in'¢he Nation
surface waters. In addition to the surface-water stations in the network, tritium data are also obtained at a numbiatadrpstaijpns. The purpose of
the precipitation stations is to provide an estimate sufficient for hydrologic studies of the tritium input to the Unged State

Volatile Organic Compounds(VOCs) are organic compounds that can be isolated from the water phase of a sample by purging the water sample wi
inert gas, such as helium, and subsequently analyzed by gas chromatography. Many VOCs are man-made chemicals thaipaoelused iarttie
manufacture of paints, adhesives, petroleum products, pharmaceuticals, and refrigerants. They are often componewisaritidigdsaulic fluids,
paint thinners, and dry cleaning agents commonly used in urban settings. VOC contamination of drinking-water supplias iseahlurmoncern because
many are toxic and are known or suspected human carcinogens (U.S. Environmental Protection Agency, 1996).

Water year as used in Geological Survey reports, is the 12-month period October 1 through September 30. The water year is desgnated by
calendar year in which it ends and which includes 9 of the 12 months. Thus, the year ending September 30, 2000, I208leddter yeat

WDR is used as an abbreviation féWater-Data Repottin the REVISED RECORDS paragraph to refer to a State's annual hydrologic-data reports.
(WRD was used as an abbreviation for "Water Resources Data" in reports published prior to 1976.)

Weighted averageis used in this report to indicate discharge-weighted average. It is computed by multiplying the discharge for a saotlayg per
the concentrations of individual constituents for the corresponding period and dividing the sum of the products by tte sliscldiges. A discharge-
weighted average approximates the composition of water that would be found in a reservoir containing all the water passiogatign during the
water year after thorough mixing in the reservoir.

WSP is used as an abbreviation fiWater-Supply Pap&iin references to previously published reports.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

The U.S. Geological Survey publishes a series of manuals describing procedures for planning and conducting specialinederodsaurces investiga-
tions. The material is grouped under major subject headings called books and is further divided into sections and chapters. For example, Sectdh A of B
(Applications of Hydraulics) pertains to surface water. The chapter, the unit of publication, is limited to a narrow figéetbfraiter. This format permits
flexibility in revision and publication as the need arises.

The reports listed below are for sale by the U.S. Geological Survey, Branch of Information Services, Box 25286, Fedeb#rvent€plorado 80225
(authorized agent of the Superintendent of Documents, Government Printing Office). Prepayment is required. Remittancealeuhdthe form of a
check or money order payable to the "U.S. Geological Survey." Prices are not included because they are subject to chapgee€uaee be obtained by
writing to the above address. When ordering or inquiring about prices for any of these publications, please give tHeriilableoochapter number, and
mention the “U.S. Geological Survey Techniques of Water-Resources Investigations.”

Book 1. Collection of Water Data by Direct Measurement
Section D. Water Quality

1-D1. Water temperature-influential factors, field measurement, and data presentdbipii.H. Stevens, Jr., J.F. Ficke, and G. F. Smoot: USGS-TWRI
Book 1, Chapter D1. 1975. 65 pages.

1-D2.  Guidelines for collection and field analysis of ground-water samples for selected unstable congtigudhits. Wood: USGS-TWRI Book 1,
Chapter D2. 1976. 24 pages.

Book 2. Collection of Environmental Data
Section D. Surface Geophysical Methods

2-D1.  Application of surface geophysics to ground-water investigatimns,.A.R. Zohdy, G.P. Eaton, and D.R. Mabey: USGS-TWRI Book 2, Chapter
D1. 1974. 116 pages.

2-D2.  Application of seismic-refraction techniques to hydrologic stutie$;.P. Haeni: USGS-TWRI Book 2, Chapter D2. 1988. 86 pages.
Section E. Subsurface Geophysical Methods

2-E1.  Application of borehole geophysics to water-resources investigabgnd/,S. Keys and L.M. MacCary: USGS-TWRI Book 2, Chapter E1. 1971.
126 pages.

2-E2.  Borehole geophysics applied to ground-water investigationdy.S. Keys: USGS-TWRI Book 2, Chapter E2. 1990. 150 pages.
Section F. Drilling and Sampling Methods

2-F1L Application of drilling, coring, and sampling techniques to test holes and, WwglEugene Shuter and W.E. Teasdale: USGS-TWRI Book 2,
Chapter F1. 1989. 97 pages.

Book 3. Applications of Hydraulics
Section A. Surface-Water Techniques

3-Al.  General field and office procedures for indirect discharge measurenisnis,A. Benson and Tate Dalrymple: USGS-TWRI Book 3, Chapter Al.
1967. 30 pages.

3-A2.  Measurement of peak discharge by the slope-area mdifiaite Dalrymple and M.A. Benson: USGS-TWRI Book 3, Chapter A2. 1967. 12
pages.

3-A3.  Measurement of peak discharge at culverts by indirect methgds,L. Bodhaine: USGS-TWRI Book 3, Chapter A3. 1968. 60 pages.

3-A4.  Measurement of peak discharge at width contractions by indirect methoHsE. Matthai: USGS-TWRI Book 3, Chapter A4. 1967. 44 pages.
3-A5.  Measurement of peak discharge at dams by indirect methpdarry Hulsing: USGS-TWRI Book 3. Chapter A5. 1967. 29 pages.

3-A6.  General procedure for gaging streanhy, R.W. Carter and Jacob Davidian: USGS—-TWRI Book 3, Chapter A6. 1968. 13 pages.

3-A7. Stage measurement at gaging statidnsT.J. Buchanan and W.P. Somers: USGS-TWRI Book 3, Chapter A7. 1968. 28 pages.

3-A8. Discharge measurements at gaging statidnysT.J. Buchanan and W.P. Somers: USGS-TWRI Book 3, Chapter A8. 1969. 65 pages.

3-A9. Measurement of time of travel in streams by dye tradiygr.A. Kilpatrick and J.F. Wilson, Jr.. USGS-TWRI Book 3, Chapter A9. 1989. 27 pages.
3-Al0. Discharge ratings at gaging statiortsy E.J. Kennedy: USGS-TWRI Book 3, Chapter A10. 1984. 59 pages.

3-Al11. Measurement of discharge by the moving-boat metho@.F. Smoot and C.E. Novak: USGS-TWRI Book 3, Chapter A11. 1969. 22 pages.

3-A12. Fluorometric procedures for dye tracinRevised, by J.F. Wilson, Jr., E.D. Cobb, and F.A. Kilpatrick: USGS—-TWRI Book 3, Chapter A12. 1986. 34
pages.

3-A13. Computation of continuous records of streamfloyE.J. Kennedy: USGS-TWRI Book 3, Chapter A13. 1983. 53 pages.

3-Al14. Use of flumes in measuring discharbg,F.A. Kilpatrick and V.R. Schneider: USGS-TWRI Book 3, Chapter A14. 1983. 46 pages.
3-A15. Computation of water-surface profiles in open chanrmislacob Davidian: USGS-TWRI Book 3, Chapter A15. 1984. 48 pages.
3-A16. Measurement of discharge using tragdrg F.A. Kilpatrick and E.D. Cobb: USGS-TWRI Book 3, Chapter A16. 1985. 52 pages.
3-Al7. Acoustic velocity meter systerbg,Antonius Laenen: USGS—-TWRI Book 3, Chapter A17. 1985. 38 pages.

3-A18. Determination of stream reaeration coefficients by use of trabgis.A. Kilpatrick, R.E. Rathbun, Nobuhiro Yotsukura, G.W. Parker, and L.L.
DelLong: USGS-TWRI Book 3, Chapter A18. 1989. 52 pages.
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3-A19. Levels at streamflow gaging statiohy E.J. Kennedy: USGS-TWRI Book 3, Chapter A19. 1990. 31 pages.

3-A20. Simulation of soluble waste transport and buildup in surface waters using trdmeFsSA. Kilpatrick: USGS—-TWRI Book 3, Chapter A20. 1993. 38
pages.

3-A21 Stream-gaging cablewayy C. Russell Wagner: USGS-TWRI Book 3, Chapter A21. 1995. 56 pages.
Section B. Ground-Water Techniques
3-B1.  Agquifer-test design, observation, and data analysigdR.W. Stallman: USGS-TWRI Book 3, Chapter B1. 1971. 26 pages.

3-B2. Introduction to ground-water hydraulics, a programed text for self-instrucbigrG.D. Bennett: USGS-TWRI Book 3, Chapter B2. 1976. 172
pages.

3-B3.  Type curves for selected problems of flow to wells in confined agbiyeiE. Reed: USGS-TWRI Book 3, Chapter B3. 1980. 106 pages.
3-B4.  Regression modeling of ground-water fltw,R.L. Cooley and R.L. Naff: USGS—TWRI Book 3, Chapter B4. 1990. 232 pages.

3-B4.  Supplement.Regression modeling of ground-water fleModifications to the computer code for nonlinear regression solution of steady-state
ground-water flow problemsy R.L. Cooley: USGS-TWRI Book 3, Chapter B4. 1993. 8 pages.

3-B5.  Definition of boundary and initial conditions in the analysis of saturated ground-water flow systems—An introdyc@idn Franke, T.E. Reilly,
and G.D. Bennett: USGS-TWRI Book 3, Chapter B5. 1987. 15 pages.

3-B6.  The principle of superposition and its application in ground-water hydrauligsl.E. Reilly, O.L. Franke, and G.D. Bennett: USGS-TWRI Book 3,
Chapter B6. 1987. 28 pages.

3-B7.  Analytical solutions for one-, two-, and three-dimensional solute transport in ground-water systems with unifdoynEldw\Vexler: USGS—
TWRI Book 3, Chapter B7. 1992. 190 pages.

Section C. Sedimentation and Erosion Techniques

3-C1. Fluvial sediment conceptby H.P. Guy: USGS-TWRI Book 3, Chapter C1. 1970. 55 pages.

3-C2.  Field methods for measurement of fluvial sedigant.P. Guy and V.W. Norman: USGS-TWRI Book 3, Chapter C2. 1970. 59 pages.
3-C3. Computation of fluvial-sediment dischargg, George Porterfield: USGS-TWRI Book 3, Chapter C3. 1972. 66 pages.
Book 4. Hydrologic Analysis and Interpretation

Section A. Statistical Analysis

4-Al.  Some statistical tools in hydroladyy H.C. Riggs: USGS-TWRI Book 4, Chapter Al. 1968. 39 pages.

4-A2.  Frequency curvedyy H.C. Riggs: USGS-TWRI Book 4, Chapter A2. 1968. 15 pages.

Section B. Surface Water

4-B1.  Low-flow investigationdyy H.C. Riggs: USGS-TWRI Book 4, Chapter B1. 1972. 18 pages.

4-B2.  Storage analyses for water supgdy H.C. Riggs and C.H. Hardison: USGS-TWRI Book 4, Chapter B2. 1973. 20 pages.
4-B3.  Regional analyses of streamflow characteristiysH.C. Riggs: USGS-TWRI Book 4, Chapter B3. 1973. 15 pages.
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Section D. Interrelated Phases of the Hydrologic Cycle

4-D1.  Computation of rate and volume of stream depletion by WslI€.T. Jenkins: USGS-TWRI Book 4, Chapter D1. 1970. 17 pages.
Book 5. Laboratory Analysis

Section A. Water Analysis

5-Al. Methods for determination of inorganic substances in water and fluvial seditmgs). Fishman and L.C. Friedman, editors: USGS-TWRI
Book 5, Chapter Al. 1989. 545 pages.

5-A2.  Determination of minor elements in water by emission spectrosbgpgy/R. Barnett and E.C. Mallory, Jr.: USGS-TWRI Book 5, Chapter A2. 1971.
31 pages.

5-A3. Methods for the determination of organic substances in water and fluvial sedjradités by R.L. Wershaw, M.J. Fishman, R.R. Grabbe, and L.E.
Lowe: USGS-TWRI Book 5, Chapter A3. 1987. 80 pages.

5-A4.  Methods for collection and analysis of aquatic biological and microbiological saniplds,). Britton and P.E. Greeson, editors: USGS-TWRI
Book 5, Chapter A4. 1989. 363 pages.

5-A5.  Methods for determination of radioactive substances in water and fluvial sediimehtk, Thatcher, V.J. Janzer, and K.W. Edwards: USGS—
TWRI Book 5, Chapter A5. 1977. 95 pages.

5-A6.  Quality assurance practices for the chemical and biological analyses of water and fluvial sedigner®s,Friedman and D.E. Erdmann: USGS—
TWRI Book 5, Chapter A6. 1982. 181 pages.

Section C. Sediment Analysis

5-C1. Laboratory theory and methods for sediment analysisH.P. Guy: USGS-TWRI Book 5, Chapter C1. 1969. 58 pages.
Book 6. Modeling Techniques

Section A. Ground Water

6-Al. A modular three-dimensional finite-difference ground-water flow mbgié¥l.G. McDonald and A.W. Harbaugh: USGS-TWRI Book 6, Chapter
Al. 1988. 586 pages.

6-A2. Documentation of a computer program to simulate aquifer-system compaction using the modular finite-difference ground-water flow®nadel,
Leake and D.E. Prudic: USGS-TWRI Book 6, Chapter A2. 1991. 68 pages.

6-A3. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 1: Model Description and User’'s Manual,
by L.J. Torak: USGS-TWRI Book 6, Chapter A3. 1993. 136 pages.

6-A4. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 2: Derivation of finiteegjeatmmts
and comparisons with analytical solutiofs; R.L. Cooley: USGS-TWRI Book 6, Chapter A4. 1992. 108 pages.

6-A5. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 3: Design philosophy amanimggr
details,by L.J. Torak: USGS-TWRI Book 6, Chapter A5, 1993. 243 pages.

6-A6. A coupled surface-water and ground-water flow model (MODBRANCH) for simulation of stream-aquifer interlagtitnic D. Swain and Eliezer
J. Wexler. 1996. 125 pages.

Book 7. Automated Data Processing and Computations
Section C. Computer Programs

7-C1. Finite difference model for aquifer simulation in two dimensions with results of numerical experlgen S, Trescott, G.F. Pinder, and S.P.
Larson: USGS-TWRI Book 7, Chapter C1. 1976. 116 pages.

7-C2.  Computer model of two-dimensional solute transport and dispersion in ground, Wsitier-. Konikow and J.D. Bredehoeft: USGS-TWRI Book 7,
Chapter C2. 1978. 90 pages.

7-C3. A model for simulation of flow in singular and interconnected chanbgi®.W. Schaffranek, R.A. Baltzer, and D.E. Goldberg: USGS-TWRI Book
7, Chapter C3. 1981. 110 pages.

Book 8. Instrumentation

Section A. Instruments for Measurement of Water Level

8-Al.  Methods of measuring water levels in deep wbitd\l.S. Garber and F.C. Koopman: USGS-TWRI Book 8, Chapter Al. 1968. 23 pages.
8-A2. Installation and service manual for U.S. Geological Survey manombiedsD. Craig: USGS-TWRI Book 8, Chapter A2. 1983. 57 pages.
Section B. Instruments for Measurement of Discharge

8-B2.  Calibration and maintenance of vertical-axis type current mebyr$;.F. Smoot and C.E. Novak: USGS-TWRI Book 8, Chapter B2. 1968. 15
pages.
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Book 9. Handbooks for Water-Resources Investigations

Section A. National Field Manual for the Collection of Water-Quality Data

9-Al.

9-A2.

9-A3.

9-A4.

9-A5.

9-A6.

9-A7.

9-A8.

9-A9.

National Field Manual for the Collection of Water-Quality Data: Preparations for Water SamplnigD. Wilde, D.B. Radtke, Jacob Gibs, and
R.T. Iwatsubo: USGS-TWRI Book 9, Chapter Al. 1998. 47 p.

National Field Manual for the Collection of Water-Quality Data: Selection of Equipment for Water Saraditeg by F.D. Wilde, D.B. Radtke,
Jacob Gibs, and R.T. Iwatsubo: USGS-TWRI Book 9, Chapter A2. 1998. 94 p.

National Field Manual for the Collection of Water-Quality Data: Cleaning of Equipment for Water Sanegliteyl by F.D. Wilde, D.B. Radtke,
Jacob Gibs, and R.T. lwatsubo: USGS-TWRI Book 9, Chapter A3. 1998. 75 p.

National Field Manual for the Collection of Water-Quality Data: Collection of Water Sampldited by F.D. Wilde, D.B. Radtke, Jacob Gibs, and
R.T. Iwatsubo: USGS-TWRI Book 9, Chapter A4. 1999, 156 p.

National Field Manual for the Collection of Water-Quality Data: Processing of Water Sangaéed by F.D. Wilde, D.B. Radtke, Jacob Gibs, and
R.T. Iwatsubo: USGS-TWRI Book 9, Chapter A5. 1999, 149 p.

National Field Manual for the Collection of Water-Quality Data: Field Measuremexited by F.D. Wilde and D.B. Radtke: USGS-TWRI Book
9, Chapter A6. 1998. Variously paginated.

National Field Manual for the Collection of Water-Quality Data: Biological Indicataedited by D.N. Myers and F.D. Wilde: USGS-TWRI Book
9, Chapter A7. 1997 and 1999. Variously paginated.

National Field Manual for the Collection of Water-Quality Data: Bottom-Material Sampieb.B. Radtke: USGS-TWRI Book 9, Chapter A8.
1998. 48 pages.

National Field Manual for the Collection of Water-Quality Data: Safety in Field Actiyitig$S.L. Lane and R.G. Fay: USGS-TWRI Book 9,
Chapter A9. 1998. 60 pages.
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SPECIAL NOTES, REMARK CODES, AND SELECTED CONSTITUENT DEFINITIONS

* Fkkkkkkk * Fkkkkkkk * Fkkkkk

NOTES--Traditionally, dissolved trace-element concentrations have been reported at the microgramygefLijtezyel. Recent evidence, mostly from
large rivers, indicates that actual dissolved-phase concentrations for a number of trace elements are within the rand®0s1df fianograms
per liter (ng/L). Data above thes/L level should be viewed with caution. Such data may actually represent elevated environmental
concentrations from natural or human causes; however, these data could reflect contamination introduced during sampling, processing, or analy:
To confidently produce dissolved trace-element data with insignificant contamination, the U.S. Geological Survey beganm iacegeiement
protocols at some stations in water year 1994. Full implementation of the protocols took place during the 1995 water year.

--Sample handling procedures atMddltional Trends Network stations were changed substantially on January 11, 1994, in order to reduce
contamination from the sample shipping container. The data for samples before and after that date are different atylcohpaele. A
tabular summary of the differences based on a special intercomparison study, is available from the NADP/NTN Coordination Office, Colorado Sta
University, Fort Collins, CO 80523 (Telephone: 303-491-5643).

--In March 1989 a bias was discovered in the turbidimetric method for sulfate analysis for those samples analyzed byetiledic&l. Survey
lglattlonal \i\/gaggr-anllg)éé_aboratory indicating that values below 75 mg/L have a median positive bias of 2 mg/L above the fiarethalperiod
etween an .

--Methylene blue active substance (MBAS)eterminations made from January 1, 1970, through August 29, 1993, at the National Water (%uality
Laboratory in Denver (Analyzing Agency Code 80020) are positively biased. These data can be corrected on the bas@ifighegfadition, i
concentrations of dissolved nitrate plus nitrite, as nitrogen, and dissolved chloride, determined concurrently with thetd/@a%ojalied:

MBASCOR = M - 0.0088N - 0.00019C

where:

MBASCOR = corrected MBAS concentration, in mg/L;

M = reported MBAS concentration, in mg/L;

N = dissolved nitrate plus nitrite, as nitrogen, in mg/L; and
C = dissolved chloride concentration, in mg/L.

The detection limit of the new method is 0.02 mg/L, whereas the detection limit for the old method was 0.01 mg/L. Aldateofior02 mg/L
should be used with corrected MBAS data from January 1, 1970, through August 29, 1993.

* * *kkkhkkkk * * *kkk * * *kkk

Remark Codes--The following remark codes may appear with the data tables in this report:

PRINTED OUTPUT REMARK
E.e Estimated value.
> Actual value is known to be greater than the value shown.

Actual value is known to be less than the value shown. .

Results based on colony count outside the acceptance range (non-ideal
_colony count). )

Biological organism count less than 0.5 percent (organism may be observed
_rather than counted). ]

Biological organism count equal to or greater than 15 percent (dominant).

Biological organism estimated as dominant.

D Material specifically analyzed for but not detected. ]
Analyte was detected in both the environmental sample and the associated blanks.

<ZRU XA

* * *kkdkk * *kkk * * *kkk

EXPLANATION OF CODES USED TO DEFINE SAMPLE COLLECTION PROCEDURES (patrtial listing)

(71999) SAMPLE PURPOSE CODES (84164) SAMPLER TYPE: (partial list)
10--Routine 110--Sewage sampler
15--NAWQA
20--NASQAN 3011--US D-77

30--Benchmark ]
3035--DH-76 Trace metal sampler with
teflon gasket and nozzle

(82398) SAMPLE METHOD CODES: 3039--D-77 Trace metal
10--Equal width increment 3040--D-77 Trace metal modified teflon
20--Equal discharge increment bag sampler
30--S|nlg_le vertica )
40--Multiple verticals 3045--DH-81 with Teflon cap and
50--Point sample nozzle
70--Grab sample ]
120--Velocity integrated 8010--Other (other than a defined

8010--Other sampler type)



SPECIAL NOTES, REMARK CODES AND SELECTED CONSTITUENT DEFINITIONS--Continued

Explanation of selected abbreviations used in constituent definitions in water-quality tables:

AC-FT
BOT MAT

COLS/100 ML
DIS

FET

FLD

F/S

G/M
G/SQM; MG/M2
IT

KF AGAR
puG/L
uS/CM
MG/L
MG/M2
MM OF HG
NONCARB
NTU

PCI/L

REC

TOT
T/IDAY

WH IT

2 SIGMA

0.74 GF

acre-feet

bottom material (Unconsolidated material of which a streambed, lake,
pond, reservoir, or estuary bottom is composed.)

colonies per 100 milliliters

dissolved

fixed end-point titration

field (Measurement determined at field site.)

feet per second

gallons per minute

grams or milligrams per square meter

incremental titration

nutrient medium for growth of fecal streptococcal bacteria

micrograms per liter

microsiemens per centimeter

milligrams per liter

milligrams per square meter

millimeters of mercury

noncarbonate

nephelometric turbidity unit

picocuries per liter

recoverable

total

tons per day

whole water, incremental titration (Alkalinity, bicarbonate, and
carbonate as determined by incremental titration of unfiltered water
at the field site.)

Counting statistic that represents error in the reported radon, uranium,
or tritium value caused by variations in sample counting, background
radiation, volume of sample, and decay since sample was collected.

0.7 micron glass-fiber filter (Water filtered through a glass-fiber
membrane filter with openings that are 0.7 microns in size.)

* * *kkk * * *kkk

(00027) AGENCY COLLECTING SAMPLE CODES:

1028 --U.S. Geological Survey

(00028) AGENCY ANALYZING SAMPLE CODES:

1028 --U.S. Geological Survey

80020 --U.S. Geological Survey, National Water-Quality Laboratory, Denver, Colorado
9813 --Pennsylvania Department of Environmental Protection
83613 --District Water-Quality Laboratory, Troy, New York

49



	SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED IN THIS VOLUME
	GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED IN THIS VOLUME
	PENNSYLVANIA DISTRICT OFFICE
	DEFINITION OF TERMS
	PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS
	SPECIAL NOTES, REMARK CODES, AND SELECTED CONSTITUENT DEFINITIONS

